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^ (54) ieiiflo!>«¥ti: ^w<i>mm 

^ (57) Abstract: It is intended to provide a preventive/remedy for Alzheimer' s disease. More specifically speaking, it is intended to 
IT) provide a preventive^medy for Alzheimer s disease and so on which contains a monoclonal antibody reacting specifically with a 
^ partial peptide in the C-terminal side of jS -amyloid or its derivative. 

O(57)5tt:*IBWI*7'/U')'/W7-JS0!)^|»-J&flHWOtttt*ga<lfr«. *«WI*i8-7 5 K* 
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mum 

P-Y KIGH^Se^ (Amyloid Precursor Protein : J^T> AFP tff^ir^) (D 

j3 -T 5 K (1-38) =mm-^ : 1 
jS -T ^ n-r K (1-39) =mym^ : 2 
j3-T$n^ K (1-4 0) =6E^J#-^: 3 
jS-r^n^K (1-41) =IBM#-§- : 4 
j3-T$n^ K (1-4 2) =S3^iJ#-^: 5 
j8-T^P^ K (1-4 3) =@B^iJ#-^: 6 

$blJ:*5a-Cf*> i3-T5n^ K(0?fcd^-Cl>. :icJ!eJIIK^ (^AH) icfijS- 
T^n^K (1-4 2) *SilcJp.»3;5)>e)«t^U -:^mWl-«i3 K 
(1-40) (r^P-r Kr>'=¥^^^°5=— ) r^;55||^$;^L CT 

^^zf:^ h r^-K ^ t^^/ ;^ (Arch. 
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Biochem. Biophys.) , 301, 41-53, 1993) . j3-T5:d^K (1-42) . jS- 
7^D-r K (2 6-4 2) ^ i3-T^D-r K (2 6-4 3) . jS-T^n^ K ( 
3 4-4 2) ti:^(DCiaU^^tt^^':^^Vii^mtfl^X. 7K^14(^j8-r 5 n 
(1-4 0) fj:^<Dtt^^m<^tfj:^7!)^^^i^tlX\^^?> UU:^^^:^h 
V- (Biochemistry) ,32,4693-4697,1993] o Lfc/5SoT^ jB-T^o^K ( 
x-4 2) (Dttmi(>^T;\^y^^^'^-m^:id\,^XitmhmMfj:m®t^:thtiXifd 
V). ::(DX^tj:m^i!)>h. i5-T5P^K (x-40) irjS-T^P-rK (x- 

^(Ofcae). j3-T5 n-r K (x-4 0) ^ j3-T5 n-Y K (x-4 2) t^m 

$t^<^m^m'r^::. tammxh^ t^x.hti. is-r^p^ K*fci«(^^ 

i^Um:^^^i$l.^^-r^^-r^uy( KO?lj^^fe/6SW0 94/17197-^<2^^lC^ 

Xit. m^it, -^'f 5=- -t -(Nature), 400, 173-177, 1999. ^-T^-Y— 
i/V'CNature Medicine), 9 (4), 448-452, 2003?^ji iftC^-^^aSfc^^S, t bAPP h 

yi^7.i^:>^:=-v^'7p:^fj:^^m^fz.m^m^mx\ ^x-^om^p. ^^m:b(D 
cD4-'v >y<^(Dmp^mm\^x^m^(Dmmt^:t^tix\f'^^o 

hXi^m^-^tlX\/^^tc}^ C:=^rL-ia ^(Neuron), 38, 547-555, 

2003] . :L<D^m^^-b^\^^^myf^^mM-t^fcib(Dm^^<D-(>t<>tLx 

^z^^ffiV^;^c«3tl l^^/^•^(^;^|^t;^5^Tt?tvTV^a Cf-^fc^iy;^ (Science). 295, 
2264-2267, 2002. -^^5^-^'- of- ^:n>';^ (Nature Neuroscience), 5, 
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452-457,2002) „ L-^^L. Ji^T^n^ h^r^^^:ty<f— (CAA) ^y'/V • 
^y^^M^^tz^mX-i-i. JiiN^^i^iS-r^n-r m#:<7)^#tCil9, CAA(J:^ 
mt^mskm>b<Dtii]k<Dmmf)m^^tlX\,^^ if-^^i^-yMSaence), 298, 
1379,2002] o 

TV^5;&S (Science) , 295^, 2264-2267M, 2002^. ^^^-t — 

(Nature Neuroscience) , 5#, 452-457H,2002<^. ^-^'f- 
•Y— T^X-fiXi/ (Nature Medicine), 8, 1263-1269, 2002. *5 iU^T'n v^^x 

-3.*— 31 ;^rc— (Proceedings of the National Academy of Sciences of the USA), 
100,2023-2028, 20033 . ^Att(^iiV^ -T 5: n-Y K (x-4 2) ©ifa.if'M^ 

mmm±^fix\,^fj:\^(Dii)m'^xh^o t.fc. r^\^yy^y(-^-m(D^mmmz. 
mvxh. jS-r^D-r K<^NMiK 'pmu. ^tat^-r^r^^ h* (x-4o 

♦ LfcjS-T^n-i' K (x-4 0) (CAA) {C^-TSi^^fil^^^U J!^l^l±lJk 

-T^^^ h'oitmiimm^iti. js-r^p^K (x-4o) (oskm^oms^^ 
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mv>-^^h:LhfS:<. jS-T^n-TK (x-4 2) <DJ^(D ioM'^ (D^^^M^^ 

\z.m\\^^^^t^^mu znb(o^M.\^m^\^x. mm%^i^Mz.i^^. 
(2) T/^5'^^-r•^-5^<^«•^^^^J•efcsl^^lB (i) wMon. 

tJjCV>*n:#:-Cfc§gff|E (1) lE^^^J. 

(4) ^mmnm^: 9x^m-^MT K jmun^^'r^ni^-<'f^\^^u^ 

i-§^#:T'fc5t&l2 (1) ISifeO^J. 

(5) i3-r5n>< F;i)SgB^J#-^ : 1, K^OS-^ : 2. SaM#-i- : 3. gB^J## 
: 4. Sa^J#-^: 5*fc«iB?!l#-^: 6 T'^$;h.ST 5 /mSB^iJ^Wi-S-<>^^ 
Kt?fc§MfB (1) IB«(^^J> 

(6) B-r^n^ YHimmm^: ^x^-^fi^r^jmrnm^^-r^^-f^Y 
■cfcsmis (1) ^m.(on. 

i?|B^J<7? 3#@~42#@(^T5 / mun^^-t^^zf'f' YXh^X}^^(D^jV 

(1) ^m(Dnu 

-^T'f^KTfc^s&is (1) mm<on. 

(9) iS-T^D-r K*fcfi-^(^^^#:(^CCiR!l(^lf|5:^-<7"^ K;6>\ #j8-r^ 
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T^^KT'fe^ME (1) lfi«<^^J> 

(10) mftmmm-^: 7xm^M7KymBn^^'t^u^-<z^^v^^m 
li^u^fev^^«cT'fc5t^rlB (1) mm<Dms 

(11) mm^mm^: 5xm^ti^7K/mmm^^-t^^-r^^^ k ( 
1-4 2) ^mmir^mwx*h^m^ (d ib^w^j. 

(12) W.Wit>^, BA-2 7 (PERM BP-4 13 9) Xm^^M^^^^ 
V K— :h/Vfetfls:BA-2 7 a-efc^SBtrE (1 

) mm(DM. 

(13) ^m^. BC-0 5 (PERM BP-4 4 5 7) Xm^^M^^^Z^ 

(14) i^mK mskmm?^^m^-rmwxhmm (d mmm. 
sKfiB (14) mmoM. 

(16) jS-T^n^ K(^l^P^T*O^**fc:(iet^(0^^J^J-Cfe^MIS (1) IS 

mom. 

m\^±^^^^m^ (1) iB«feo^j. 

(18) mskmmm^mmLfi:\^^iffiWxh?>mm (d latfeco^k 

(1 9) ifimK mn^(D^-T%u4 v^mnvm^Lo ^i^wxh^mm ( 
1 8) ii&m<DM. 
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(1-4 2) ^mm-ir^iK iB^iJ#^: iv^^MTx/mm^i^^i'^^- 

T^x24 K (1-3 8) . ia^ij#-^: 2T?^^tt§r5ymis^J^W-r§)3-r 
^o^K (1-39) mumy\m^: 3xm^ti^T^ymMm^^ir^^- 

T$n^K (1-40) ^|gafeLJ^CV>^#:-Cfc>5IOIB (1) IBlfeO^iT^li^ 

BA-2 7{i¥^4^1 2>^ 2 2 0;&^^Mffl^feA^^??F^^ (IFO) (;*C 
IS;^;^W^SJI|^+H:j}^WI2 - 17-85 (i5^#-^ 532-8686) ) (CI 
FO 50387tUT>¥J^ 5^1^78 d> b jI^^^^^XHS^&^^^X^ 

XHSW^Bf (Ni BH) C^. ^3i:fT3gcifeASII^^^I?i^'^^9F3*5giT #fF^i^ 

^fg-feViJ'- (^i5femo<f^r1imi-l-l 4':^m6 (i5{i#-^ 3 0 5 - 8 5 
6 6))]lilFERM BP-4 1 3 9 i: L-C^fe$tlTV^So 

|IS05"^> BC-0 5(*^^ife5#l 1<^ 2 B5i)>P>aiMI^«ilS^I^^^X^ 

xms^w^Br (NiBH) cm. m^m^mxm.m^mm'^m'^m ^f^^m 

(^^mo<(frt?mi-l-l 4':*:m6 (®{I#-^ 3 0 5 - 8 5 
6 6) ) ) (CFERM BP-44 5 7 ^ LT^fe^turv>5o 

[ia?ij##:l) j3-T5n^ K (1-3 8) 

'CiB^IJ#-^ : 2] i8-T^cr^K (1-39) 
C@B^J#-^:3] i3-T^D>f K (1-4 0) 
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[@a?iJ#-^:4] K (1-4 1) 

CIB^J#^:5] jS-T^P^ K (1-42) 

CgB^J#-^:63 jS-T^Pt-Y K (1-43) 

[@a^ij#-^: 7] i3-r^n^K (1-28) 

[ia^lj#^:8] jS-T^P-TK (2 5-3 5) 
CSE^lJ##:93 K (3 5-4 3) 

^J^^-rS j3-T$ K (1-3 8) . IB^iJ#-^ : 2 T^^tl^T 5 7 ®?i3^ij 
^W-rS jS-T^n-Y F (1-3 9) . iS^J#-^ : SXM^tl^T ^ ytmn^ 

^•f-'SiS-T^n^ K (1-4 0) . M^m-^ : 4'cm^M7 ^ /mmm^^ 

-f^/g-T^n^K (1-41) . i3?iJ#^: 5T*^$tl.§T5ymiB^lJ^^■t■ 
?)^-T^o^K (1-4 2) tfc{*IE^iJ#-^: 6T*^$tlST^y^@a^JI:^ 
•rSjS-T^n^ K (1-43) tj:if (0*L<?i. IB^iJ#-^ : S-C^^tbST 
^y^lB^J^^-rs j3-T5o^ K (1-4 2) J^iJ^) :^sfflv^P>^^5o 

m^^^Mo M.i^^\ats iB^J#-t: 5-C^$tl5T^/m@B2?iJ<^B2#i~4 
2#i(^r5y^@B5?!l^:ri-5^7*f-h\ E^J#-t: 5t?^$tl5T5/^iB^J 

(^^3#i~4 2#@(^T^/ME^lJ^^i-S^:/^KT'feoTN*SO>5^7Vi? ^ 
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m^\t. j3-T5P-l' K (17-4 0) > j3-T5n^ K (18-4 0) fj:if 

) fjit^^m^'hMo ^nb(D^-T^xn4 yt-^fcn^ommmt. m^\t\ih 

m m. mmm. ^mm) "^mm m. T^iy:^v^mm tj:ift(DM i0^L< 
m^^it. mmwk m^\t. mm. ])ym. *«m^> mm t(DMs 

xn. m^it^-r^n4 h^t.tM^(Dmmw^m^ir^tK iB^ij#-^: 7xm 

$n5T5y^iB^iJ^^i-slfP5>-<:/^K iirfi:t>h. ^-r^u^V (1-2 

8) -C^^tLSiS-T^n^ K©NiS<l!lO|FP3>^7'f"K) S^^^U?^i^V^^<z|s:J^i^^ 

(2 5-3 5) xm^^^^-r^i^-^ h*(D^'is'U^(DU^^':^^v) ^mm\^ 

tiST^y^ia^iJ^^-r^^^^^T'^K {irfli:>%. ^-T^P^fK (3 5-4 
3) r^^^n^jS-T^n-f F<^Ci«il!|(Ola5^-^7'f-K) ^|g|^U^V^^#:;^^ ^ 
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(i) @B^iJ#-i-: 8:ioJ:t>'gB^J## : 9X*m^M7 ^ ymS.m^^'t^^S^-^ 
-f^Y {-ffl^hs i3-T^P^ K (2 5-3 5) jSi-O^jB-T^n^ K (3 5 
-43)) ^p:f^L7^^v^^^, 

(ii) SB^IJ##; 8X'^^ttST^/^gB^iJ^^-r^lfl3:$>^7'^K (-r'^C^^^^ 
j3-T^P-^K (25-35) ) ^mmL^feV^55S^ ia^lJ#-^ : 9-C*^$tlST^ 
/^IB^J«r^-t-S^^-<:^f-K (-f-Jfet?-^. i3-T$n^K (3 5-4 3) ) 

-T^P-TK (1-38) . E?iJ#-^: 2-C^^n5T 5 y^iB^iJ^^-fS i3 - 
T^n^K (1-3 9) {%fz.\t) @B?iJ#-^ : 3 "e^^nST^ /ifSB^J 

^^-t-^i3-T5n^ K (1-4 0) b< . 

@B^J#-^: lT?^^tl.-5T^/mia^iJ^^1-Si3-T^o^ K (1-3 8) . SB 
^J#-^: 2-C^$n2)T5ymiB?iJ%^1-Si3-T5n-l' K (1-3 9) . SB^J 
3-T?^^n5T^ymia^J^^"t-5i3-T5D>f K (1-40) ^M^fe-t 
5:^5^ ia^iJ#-^: 5-e^^tl.6T$y^iB^J^^-t-Sj3-T^ P-f K (1-4 2 

jS-T^p-fK (1-4 2) ) ^#m^1-^fei:#:;a5$j^L<. $ ^};:(ilH^iJ# 
5T*^^i^^T5/i?iB^J^^■r5j3-T^^-r K (1-4 2) tr^li-t-^ 
g32?iJ#-i-: lT*^$n5T^ymgB^J^^1-5j3-7'^D-l' K (1-38) 
. ia?ij##: 2-e^$tL5T$y^ga^J%^1-Si3-T5n'l' K (1-39) *3 
J:t/Sa^lJ#^: 3T'^^tl^r$yi^SB^lJ^^-t-5i3-T5P-l' K (1-40) 

±|E (i) (^^#:<7)ft^^3J^:bTf^^ B A- 2 7 a Tf^^^tlS^y o-" :^ 
(WO 94/17197-^<2j^#fiS) ;JSfc«3> ±15 (ii) <r>W^(r>»^m.mh\^X\^ 
, BC-05a. BC-15a. BC-65a. BC-75a. BC-55a ( 
m\Z.^ B C- 0 5 a bV>) -C;^:^ $ 6 / p (WO 
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(1) mmomm 

\^'t^^\zmf^i7^^m\^xmn. (b) -^^^f- k • i^i^±-^^ir-^^^m 
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^J;tl^^ Molecular Cloning (2nd ed. ; J. Sambrook et al., Cold Spring Harbor 
Lab. Press, 1989) (c|B«c^;^^^.^ ^3 l,Z^^oXi^m't^^ tt^X*^ ^ 
-=^V^:f5mb\t. (1) mMc^T$/i!@E^iJ^^^1-6:a<y-<7'9"K*fc:f*^ 

■^ft-\t (2) mM<^T^ym@E^'Jtr^^i-s^y-<7'^K* 

yhf*^(?Dil(^r5y^@E2?iJlcS^#Tf-VyUfcDNAy7-r-^-iSrffiV\ PGR 

QX^^fl^T^/Wm^^-r^^-T^xi^ Y (1-4 3) J^i^^T 

^fhh(Om'^^. fc2)V^^t3-T^P-f K (1-4 3) ^m>'r<7D:3i>^K^7"^^ 

btlSo ;i<^;^i*t?i3-T5n^ K (1-4 2) ^^\.1tm^. ^fp1='(Cj3- 
T^n^ K (1-4 1) i^ii-a- K (1-4 3) ^as^-a- 

\.x\^^wkt^h^o m-^^^-f^Ytx.xk-^. f^m-^iMx.fzjimi^^mmx. 

fz.&-r^X2y( Ym^tn-(Dm^^t-f^h<0^. IS-T^d^F (1-4 3 
) /j;i^(?DT^/^@B^J^^:*5V^-C31iJ!^Jl±. L< (*6i@Ji;±OT5 /^^O^b?".? 

o 
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m^^-r^m^i-i^mm^m.ir6 zt^x^^ mo^-^-f^ Y^mt-r^ ^t^^ 

Merrifield Ci^^^'^^'i' 7:^))'^^ ^^'^^^ Vf-^^^T-f (J.Am. 

Chem. Soc.) ,85. 2149(1963)] . M. Bodanszky*5itM. A. Ondetti i-^^f'f- 
K i/' y -t: — V ( Peptide Ssmthesis ) , Interscience Publishers, New 
York,1966¥] ^ Schroder *3 t^Lubke {-f ■^T'f" K (The Peptide) , 
Academic Press. New York, 1965^) > ^Mff^^lfe i^^^ Y^^(Dimkt% 

m.. %ms 1985^] . ^^f^m^^-c^^wMw- i^it^-mmmi. ^y^<^ 

^(Ditmy, 205,1977^3 /.^ifd^ffiVNbn^o -^Jx.^. i «9 J3 -T ^ a 

^;V7ai:^/VT-fei5'5 K^^^/V-^ll/^iO (D^^iM^om^t^mW jS-T^n-f 

/v:ii?^i^/i'^(*OB z 1 mx^m\^. y £ y^«c 
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/VT^mig. 4- (2' , 4' h^v':7acr:i/V-t KndriXp^^/V) 7 

a:/dE^^>;ttJ!i> 4- (2' , 4' hdfix73iri/l/-Fmo cT^y^:^/!^ 

o rtuf3J-J;-5?g14^bt-fi9-fe5^b^^J^iP^J m^\t. HOBt. HOOBt 

tcT^ ym(Dfsmt'^m'^t(Dm^\^m^^hti^^^t vxn. ^-f^ 
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/vm^£if(Dj&m (Ci-e) T>'V:;{7y>i'/V^, -^y^Z-f/l^^f.^ if(7)TD^/V^. ^> 

'f-vz^y>(Oyx.y—/i^^mM<0^'^mi: UTfi. fc:i:;tffB z 1 . C 1 - B 
zl, 2-::^bD^:/i^/K Br-Z. t-:/9^yV7^^ ^*;6S^{f btL^o 

fc;^f-':;?y(D^5i$^i/-/K^i*SI^^LTfi. To s. 4-p«hdfi/-2, 3 
, 6- hypt^/P^^/ifi^;^/!^*::^/!^, DNP. Bom. Bum. Boc. Tr 
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2, 4, 5- M; iJ'nn^aiy— ;K 2, 4 - i^::^ h o 7 ai y -/K '^T/p^^ 
/V/T/Vn-zK hD73iy— /K HONB> N-t Kn b% 

N-t Kp=^'>7^/W^ HOBt) ^^t^^if^Mo 

--AOX,(Dm.^-^"<it>Mti^. ^^S^^:*5V^T«T=y— /K 7my-/K "f-:^ 

rny-/K y /K /K >^yf-/v;^/v7^ K. i, 4- 

^Sb"t?feSo t:^f-i^v<o^^i5^/ww^5i^^Si:U-Cffiv>bn5 2, 4- 
h D 7 or z^jvm-t'f-ty 31 y -/v^aic: i 0 $ tl^ h y b 7 r ^'O-^ 
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-:)j<Dr^ymKi^'^:^^Vi^^^m^^'r^^B=^y^T/mm im:t\t. 3-(2- 
fyi;?/v^:^^;t)7'nt";ti^^N-;^^i/W^^:^/v (spdp) /.^^f) 
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(2) ^y^n^-TJi^^^OYfrn 

-^{^s 5iS 2 ~ 6 ilfetJ: 1 Hl-f fl-2'-l OlD^^^T^nSo ?ajfiLib2^^UT 

yyV. \iyi^^ -^^^ 

7-^ 5/v;^^-^i^<^^^ C^><^^— (Nature) . 256, 495 (19 

7 5) 3 \zm^mMx%^o m^'mntx^x^-t. ^^y^yi/Vi^^yn-^v (p 

EG) ^"^l^^^i ^ ^ ;V7.fiLi^tm\-fh^W. ^ftL<^4PEG7^^if,;0SfflV^b 
tl<5o '^mmMf^t\.X\ttLtx.\tl^S-l, P3U1> SP2/0> AP-1 
fl}£t'^h\'fhMt^s P 3Ul^^i:if;^|5^sf^L<ffiv^^>^5o m^hM^WM^ 
« (#»«) ISl^'i'MlffllSm^O^t bV>J:b#f^. aiSl : 1-2 0 : IS 
^XM. PEG (^^L<iiPEGl 0 0 0~PEG6 0 0 0) ;6nO'-'80 
%n^<OWimxmtia^fl. ii^2 0~4 0'C, ^f*L<f*3 0-3 T'CTjISI 

fi|;t(fj3-T^P^ KfcSV^{*i3-T^^^ KPai-a'^^T'iJ^^ 
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fei:^(7)jlSIJ> W^fiiiSHAT (fc/K^^rf-^/^^-. T^/T^Ty^^ 9^^i^>') 

^»bT. 10-2 Q%^m]^!km^t;ts^^m^m^m m. rpmi i e 

®ife> ^m^etiSiSfe. m^^i!jife> ^iri^^m?- DEAE) 
fc5V^^*KAPT I V-AE (TECNOGEN S.C.PA.tt) fl}i(0^mR'^n\Z. 

C(DJ:5tiibT#f3n5^/3-T^n^ K^/i^n— :^/^^#:f4^ T/^:y/^-f 
^-m. S^fg^W* (MCI) ^ I^T^p^ KT>'=¥;^-^^•^- (CAA) 7^^<if 
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F(ab')2. Fab'^fe{i:Fab®:$>Jfeif^^VNT^5J;V>o *fc. ;itie><0 i6<J^C^V^b 

fi^^mmomi^bLxit. mjkmmf^ (bbb) ^mm-r^i^mm^LK. 

±w.(ox^Kmsmmf^ (bbb) f^siit. ?i^f!fe$nfc^A]S<^/3- 
T^n^ Kirj^-a-u^-sincft^ft^ T/i^y^^^-r-m. mmm^mm (mcd 

-^-m. ^^^^1^* (MCI) \zM.^ti:5Ut.Ay^mxm-X. /S-T^d-TK 
(x-4 2) ^^fmM^t'r^:iti!)^^ibtlX\^^it}^. #{Cj3-T5n-l' 
K (x-4 2) (DCmm^W^^ti:1^i^. ^#:^>^©F(ab')2s Fab't ifettFabM 

$ (MCI) o^W^8if;5Spri6};i/jr6^#x.f>n5o 

:^^m<DW.i^^^^'r^Tji^y^^^'^-m. m^m^m^ (mcd > ji5T^ 

KT>'=¥:t/^•^- (CAA) /jJ^ ($f*L<{*. T/^:y/N-r-v~^^«e if) 

mtvx. \i ht.it\m%W}^ m. yyh, ^-^^^ t::yi^. zf^. ^'y. 

-i-zi^tj:^) },^M\^xmi=i^^fcimmi=i^\^i^-^'r^:itt)^x%^ 
0 ^^mt. ^^M^. nmm^. m-^. ii^^^\^-hfj:tiLXoxhm^j:^^K 
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^^ic^^u<fio.i'-5mg/kgMa^^^ iM^iin-sium^. 

„ ii-^i)-^^mim\tn'^<k^(r>^mcx.<>xm^^f\^. mn^mz.^\^xm%m\^ 
m\\mmmm. ^mi+^j^ 

tt?Uk-r5::.>:{cioTWi-5o ^^ffi<^7Ktt^i LTf*. 'e?!l;t(^x 

80^ HCO— 50 (polyoxyethylene (50mol) adduct of hydrogenated 

castor ou) ] mh^m\^x%^\\ LTi^. m7L\t. ^-^m. -xw^ 
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xn. mm. :fj^±;i^m. mm (t^z^jv) , mmmyf^^ti. ^ti 

o 

*^§I<^PJJ^BS=^^:*5V^-C. T^ym^^|il&#T'^^-rs^#^ lUPAC-IUB 
Commision on Biochemical Nomenclatxire \Z. X?>^-^rh?)\/^t^^^W\^ioi-f 



PAM 




Boo 




Z 




C 1 -z 




B r-Z 




B z 1 


: 


0 c H e X 




OB z 1 




To s 


: p — y;V3:.y:^;V:^:=./V 


HOB t 


: 1— -^y^hyr^z-yv 


Me B z 1 




Bom 




DCC 


: N, N' -i^-y^V2^^iyjV:^;V:^i^y( ^ h* 


TFA 




DMF 




G 1 y 


: ^Viyy 
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A 1 a 




Va 1 




Leu 




I 1 e 




S e r 




Th r 




C y s 




Met 




G 1 u 


: ^ i^m 


Asp 




L y s 




A r g 


: r^l^^^^l^ 


H i s 


: fcy^^v^ V 


Ph e 




Ty r 




T r p 


: y^-fyyr^y 


Pro 


: T'n y 


A s n 




G 1 n 




S PDP 




GMB S 




B SA 




BTG 




E I A 




HPLC 




HRP 




FBS 




d-FB S 




TMB 
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H/HBSS : ^^^/^^/^T— 

-To 

mm^^: 1] i3-r^P^ K (1-3 8) 

imm^: 3] j3-T^n^ K (1-4 0) 

Cia^J#f-: 43 i3-T5n^ K (1-4 1) 

CIB^0#-^:5] jS-T^D^ K (1-4 2) 

[@E^!j##:6] j3-T^n-r K (1-4 3) 

CSE^iJ#-^:7] jS-T^n-r K (1-2 8) 

[ia^lJ#-^:8] i3-T5o^ K (2 5-3 5) 

i:iE^iJ#-^ : 9] i3-T^ P-f K (3 5-4 3) 

MMmX*m^^fc'^ / ^ ^—i-^^I^WB C - 0 5 afc^J:U5BA-2 7 a WO 

Hife^^Ji 

(1) f->'K^5/^?fe-EIA{Ci§Aj3x-40. Aj8x-420?iJ^ 
-r r>;^^y ^ ^yVfei^iBNT-TVa (Asami-Odaka A. et al., Biochemistry, 
34#, 10272-10278H, 1995¥) WO 94/17197-^^^Ollii^J 7 (C|B<fe(7):*r 
jS-T^n^ K(ll-28)^BALB/C-^!>;^j3:^^-t-S:iilc:<J:t)#fc„ 

iC100julfo:9-aU. 4'C-C24^^iJcgUfCo !>3i>O^ilJ(0i|g'a'tl5{±^x PBS 

Lfcyi^-flc, /^5':7r-EC C10%:^P s/i^'ji-y^, 0.2% BSA. 0.4M 
NaCU 0.05% CHAPS. 2inM EDTA. 0.05% NaNg tr^tf0.02My Vif^* 
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5/ 7 7^0 Cl% BSA> 0.4MNaCl. *3<tt;52niM EDTA^r-^tfO.OaM y 
M^l^. pH7] T1000ft{^#f^LfcBA-27a-HEP (WO 94/17197-^<25j^#fi?,) 

^SK^^^^tA (KIRKEGAARD & PERRY LAB, INC) 100 

V)W±^'tfc'^. 450inR<Dmyt^^Z^\y- (SPECTRAMAX190. 
Molecular Device^t) till^'tS ^ ^ {C<t «9 @*S±<50^^^'l4^^i?)fc:o A/3x- 
42(Z)?ll5tJi. ±|B-Cf^$Sbfc:BNT-77a®^>fb7'W-h{;:Ai31-42 (-^T'^ ™§(5 
m) (D^n^m^XX:^^^n'^^Mx.. 2^^#:^ UTBC-OSa-HRP (WO 
94/17197-^<2^##^) ^fflV>5r iicj; 19. Ai3x-40<b IH^fC^liJ^L^^Co 
( 2 ) BA-27a^ fc ftBC-05a<Djgiei^S-^m OBALB/C:^ !^ ;^ jfc^^jo J; OT^M 

<^A j3 x-40*5 XXJ^A^ x-42(Dai^^^b 
3-ir^0, BALB/C'r«>;^19En-e±l5^i*:O^^Sr^WLfCo 0.5mg(^BA-27a 
1 0.5mgCOBC-05a^^;t^•?'tl7E i 6E(D-v |> 7. (Dmm^l^-^ bfc„ B "9 (D^m 

•7 ;^ f> jfiLm(plasma) t B^mmiCSY) ^WmU x-40 tA0 x-42 ^ fhSO 

Aj3x-42^^l!l^L;^c:o C O 5 Ojkl^lO/i 1 ^ 5ju g^^Dynabeads M280 anti- 
mouse ig (j)ynai)^2mmm.xRjt>^^tcm^±m^w\i\sLu jkm^(D^&^ 

o:^y l^0^^mAPx-4OtA&x'42iliSXm.2M Glycine pH2.8T*^l±! Lfc:fe^ 
D :/ y i^^-^M^A /3 x-40 i: A jS x-42^S!j^ Uyto 

jkltA^x-40f*^ BA-27aS^p-Ctt 137.3 ±2.2fmoymK BC-05aJ^-^S|-e{* 
3.3± 1.2finol/ml. jE^^fl?.l¥Tii3.4± l.SfinoymlT'fe o fc:„ 

lJ^MI^Ai3x-40f*. BA-27aK-^S|T*J*670.8±252.6fiaioyml. BC-05a^-^ 
S^T*(i 166.5+ 140.1finoyml, lE'^MM^Xm46±lS4.3hnoymlXh<^1to ik 
^ A i3 x-42 \t . BA-27a ^ S¥ TM* 0.5 ± 0.4fmoyml . BC-05a 
60.7±7.1finoymlx jEt*|-fi^l¥Ti40.2±0.2finol/mlT'fco fCo 
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o.6±o.4finoi/mi. lEnj^mmx^mm^^^T-vh-ofzo 

Aj3x-40fi. BA-27a^#{Cj;oTjfilil'r?40f&. !immm-V2.7^ttMK±^ 
Lfc(p<0.00l)o BC-05alSJ^t?f*iflLit*5i«^M^^^ t>(-Ai3x-40(^Jb#{i^ 

A i3 x-42(:i. BA-27aS#-e»4jfiLSI*3 J; OT^MI^ th\^Afi x-42<D±^\t^ h 

X-niEnnmx-itm'^^^SXrX*h^fc i>(D:dK 0.6±0.4j&noyinl t ±# Lfdo 

Bc-05a ^ - -ir ^ r^^ . m^i^-^htc-^ ^ y^xn. jfiL^A^x-420^ 
^mtt^^x^nxm^t^t. ^MLitA^x-42(Dm^ioo%7!)mw-0W'km 
sx±(D^^i-x. mA^42c^^s^mijLWBc-05ai^'^^:^mm^i^^i-^t. m 

^MISAjS x-42 1 jfiLHAjS x-42^#M6*){;: Ld^ t)^PJHl±# $iir5 ;i ^ LT 
v^5„ iL||tfJtJ:±#uyhAj8x-42»:fe^iJ^o:/y ;i 

.(DAj3x-42(^)±#{*. lS-^LfcBC-05a^SiL^^cfJ-e^^t-CV^5A^x-42^lr^|lJ^L 

bfe:aSoT, lS4-$*LyfcBC-05a«ISl^Aj8x-42(7)^y T7>^;^^#^6^{i::li;!JB 
$*T> |l6«^il^i3x-42tJkltA/3x-42(Dii;tJP^5l5U^t><^^#^P>tv5o 

^(7)^:i:{^BC-05aSr$^^-t§wi}cj; 19. T^^:y/^-r-5'— 
T'fcSAj3x-42CDFfcJf^M^5i^6<3{C$im-e#5r ^hK-^itm^Xm^ 
jfe^aiaa^SIt^- LTVNSIgT ^ P>f h*A0X'42OttM^m^^Km^L, 
3li:#b5<5ri?r^LTV^§o ti;feBC-05a;6Sjiej A jS x-42 1 W^ir S 

KAiSx-42tfc*l:(^jl^6^m^/ce^(^|lffcJ^e^iffife-^Oi^;ffl^prigi^ 
( 1 ) ]i^:^^i^mc-05aiaXW:tf-:^i[:'^^:^IgG(DYfm 
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BC-05a (10 mg/ml) 2 mltCsulfo-NHS-biotin (Fiercest) tK^I^ (2.4mg/120 

(2) ^^APPswTg (Tg2576) :^^(D\f:^^>'^mi^(Dmm^^. MU"^ 

ii'l4Tg2576'^!?;^ (121[#) (Science, 274^, 99-102K, 1996^) 

\f:ti-y'{t-^^:^IgGt.tc\t\i':i-'^y^tBC-05A (#0.5 mg/0.2 mlZ-^r^;^) 

iHi0^i^s#L. 24mfm\msk. mmmi^m^um. ^mmMi^\^fc(n=4-5) 

0 ikmk^n-:/^Tr—^^>\i}f^-:fy^T/^ (Complete^ Roche^±) iEDTA 
(if^aim mg/ml) ^MtXfmU ^'m(D±m^skmt LX^f^^^Llt. 
T'dT'T— ^^yt Ifi5'-:^i5'7'/v^'^tp50 mM h V :^mt^^^M'k^yk ( 

pH7.5) (ts/-^5/7tH ^^ ■:km^m^mm<D4m-m\iK.x:t^'ei;^i-y( 
3oo,oooxg. 4x:x2o^^mm>bhit'4k<D±m^i^m'^m^m^ii\.fco zti 

l^i^ymMitde^ a^/l^yu— h (Reacti-Bind NeutrAvidin Coated Plate, 

Piercett) \^mML4VX~mR}t^^^fz.o gfc^f^^ ^ ::^lgG-imP 
(Ameisham^)^MK.XMm.X6m^^}t>^'t. gfe?f^HRP<^S® (TMB 
Microwell Peroxidase substrate system, KPL|±) ^iPx.fCo IM ^^X^Jiti^W 

softMAx) xmp^^i^m^^w-m^t^o ikm^(Dt^w-^^i,mm\m^Lfc. 





^L. ±IB (1) T'#b;h.fclf 


WbBC-05a(^jkm*5 J; XJ^m^omW^^-^i 


1 1 tc^-fo 


mi) 






t*;^^V^kBC-05a^-^Sl 


(n= 4) (pmol/e wet tissue) 


(n= 5) (pmol/g wet tissue) 


MM. 1300+296 


1030+94.8 


±m-^m'\m^ 6.42+0.475 


4.75+0.056 
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mean ± S.E.M. 

^i^APPswTg (Tg2576) !^7.--OBC-05a 9^Mm^1^> ±mmtii^omMi 

aH4Tg2576-rT>;^ (IOMSp) (Science, 274^, 99- 102M, 1996^) (ilML. 
-rtj7;;^IgG^fe:OTC-05a (15®i^^-e^0.5 mg/0.2 ml/-^!^^;^. 16MS^;J-^I^^ 
1.0mg/0.2ml/-^!>>^) Sriillll, 52®# (12^>gS^) *-e|gE5t^S-^U:rc:(n=9- 

io)o 1^:/7°l;>'^J^f4±IBi:llI1to;^^-e^Tofco 

mm^m M ^r^i^ymm^^^BO mM hy;^-^m7K^^^ (pH7.5) ^ijw^ 

s mM^'^tCo 15000rpm. 4°C-e20:$>rB^^'iL^U^ ^(D±m^^^^M^^ t Lfc 

m (pH7.5) 30^il^>!JP;t^ mm\^itm^<iyy7-^C 560iil^M:k.X^^L1th 
(D^EUSAO'^yy/vt Vito 



Ai3x-40 Ai3x-42 
(pmol/g wet tissue) (pmol/g wet tissue) 
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3160 ± 


302 


389 ± 20.0 






2270 ± 


186 


8810 ± 224 




2990 ± 


208 


588 ± 29.0 




BC-05aS#S¥ 


2350 ± 


128 


18800 ± 1100 






2.28 ± 


0.402 


0.413 ± 0.0521 




BC-05a^-^S^ 


2.29 ± 


0.27 


0.643 ± 0.0687 






1650 ± 


383 


645 ± 102 




BC-OSa^-l-St 


1200 ± 


347 


442 ± 57.4 



mean ± S.E.M. 



'imnh^^^\m^nf^}£h\^X^f^Xh^o ^h\^. ^-T^n^K(x-4 

T^n^K (x-4 2) <o^(Dim^m^^wdim^m-^^. mt^^^'ik^- 

T^n^K (x-4 2) ^jST^-^S'ertgttidSfes^ t.f^^ ±l5trL#:}^s jS-T 

5a^K (x-40) ^^tm^^^tt^mmr^^-i v\z.n\^x\^}ihj}^ 
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5 . i3 - T ^ K;^S@5^iJ#-i- ; i , iB^iJ#-^ : 2 . iB^iJ#-^ : 3 . @B3?lJ#-S- : 

7. i3-T^n-r K<^fl^#:;OS, |B>?iJ#-^ : 5 T'^^tl^T $ /^^IS^lJO 2#i 
IB^|J©3#@~4 2#i(DT^ / ^IB^JSr^-rS^T'^KT'fcoTNiiSOi//^^ 

T^y ms,y\i(D 4#i'-42#i(DT^:y ^ga^ij^^i" s-^T'f - K-efc 5 w^:® 
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10. mmm^m'^: 7vm^n^r^ym^:^^i^^ir^u^^y'^}'^^m^ 

1 1. ^m^mm-^i d-^m^Mr^ymmn^^-r^^-rK^^ k (i 

-4 2) SrfSli-f-5^{*:-Cfc5l»^:^l|B«O^Jo 

12. BA-2 7 (PERM BP-4 13 9) T'^^^ix^Wy^y 
rJNeiia^O^^m^^tbpS^y i5^n'-":^/V'^^$:BA-2 7 aT'fc^lf^^^lE 

13. BC-0 5 (PERM BP-4 4 5 7) "e^i^^^XSWyy 

14. ajk^l8P!;^3giii-5m#:"efe5ft^.3lllE«O^Jo 

15. ff^^^nfc^A^bjS-T^n.f Klreit^t 
tl*:^l 4|B«(^j^Jo 

1 6. i3-T^n>f KOJie!il^T'(^^^*fc(m*C0^»J-efeSi»^:^l|E«O 
19. 5|5tittJ(^j3-r5o^ K^7|5liT'^tlEL5 5^#:-Cfe5ff^:^l 
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1-42) ^mm-r^^K ia^ij#-^: ix-m^ti^r^ymmm^^t^^-r 
^p-TK (1-3 8) > iB?iJ##: 2-^m^ti^T^^mmy^\^^i-^B-rx 
p^K (1-3 9) ^iixmm^-^: sx^m^Mr^ymmm^^'t^&^-T 
^p^K (1-4 0) ^m^Lfj:\,^i7iwxh^n^-^iBm<Dmo 
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[SEQUENCE LISTING] 

<110> Takada Chemical Industries, Ltd. 

<120> Use of antibody 

<130> P04-146PCT 

<150> JP2003-317443 
<151> 2003-09-09 

<160> 9 

<210> 1 
<211> 38 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

Gly Leu Met Val Gly Gly 
35 

<210> 2 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

Gly Leu Met Val Gly Gly Val 

1/4 
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35 

<210> 3 
<211> 40 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

Gly Leu Met Val Gly Gly Val Val 
35 40 

<210> 4 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

Gly Leu Met Val Gly Gly Val Val He 
35 40 

<210> 5 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

2/4 
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20 25 
Gly Leu Met Val Gly Gly Val Val He Ala 
35 40 

<210> 6 
<211> 43 
<212> PRT 

<213> Homo sapiens 

<400> 6 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 ' 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

Gly Leu Met Val Gly Gly Val Val lie Ala Thr 
35 40 

<210> 7 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

5 10 15 

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 
20 25 

<210> 8 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Gly Ser Asn Lys Gly Ala He He Gly Leu Met 
5 10 



PCT/JP2004/013397 
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<210> 9 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Val Gly Gly Val Val He Ala Thr 
5 
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English translation of the specification of WO 2005/25616 

Use of Antibody 

Technical Field 

The present invention relates to a 
preventive /therapeutic agent or a diagnostic agent for 
Alzheimer's disease and the like. More specifically, the 
present invention relates to a preventive/therapeutic agent or 
a diagnostic agent for Alzheimer's disease and the like 
comprising a monoclonal antibody specifically reacting to a 
partial peptide of the C terminus of a beta-amyloid (A/3 ) or 
a derivative thereof. 

Background Technology 

Senile dementia caused by Alzheimer's disease is a 
serious social problem, and the early establishment of a method 
of prevention/ treatment of Alzheimer's disease is desired. As 
a typical lesion in the brain of a patient having Alzheimer's 
disease, over- generation of senile plaque amyloid and a change 
of neurofibril are known, and one of the main components of 
senile plaque is a beta-amyloid or a derivative thereof. 

The beta-amyloid Is a peptide consisting of about 40-43 
amino acids, and is encoded near the transmembrane region In 
a cell of an amyloid precursor protein (hereinafter refereed 
to as "APP") . The amino acid sequence of each beta-amyloid is 
as follows: 

Beta-amyloid (1-38)=SEQ ID NO: 1 

Beta-amyloid (1-39)=SEQ ID NO: 2 

Beta-amyloid (1-40)=SEQ ID NO: 3 
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Beta-amyloid (1-41)=:SEQ ID NO: 4 
Beta-amyloid (1-42)=SEQ ID NO: 5 
Beta-amyloid (1-43)=SEQ ID NO: 6 

Further, recently, it has been reported that among the 
bet a- amyloids, mainly the beta-amyloid (1-42) is deposited in 
the brain cortex (senile plaque) at early time, and mainly the 
beta-amyloid (1-40) is deposited in a blood vessel in the brain 
(amyloid angiopathy) (Arch. Biochem. Biophys., 301, 41-53, 
1993), and it has been suggested that the deposition of a 
water-soluble beta-amyloid (1-40) and the like is caused by a 
peptide comprising the C- terminal part of the beta-amyloid 
(1-42), the beta-amyloid (26-42), the beta-amyloid (26-43) , the 
beta-amyloid (34-42) or the like (Biochemistry, 32, 4693-4697, 
1993). Therefore, the deposition of the beta-amyloid (x-42) 
is considered to be the most important cause of Alzheimer's 
disease, and in view of these reports, it is considered that 
the difference of deposition method between the beta-amyloid 
(x-40) euid the beta- amyloid (x-42) is significantly associated 
with Alzheimer's disease 

For this reason, it is considered to be important to 
sensitively differentiate and quantify the beta-amyloid (x-40) 
and the beta-amyloid (x-42). International publication WO 
94/17197 pamphlet discloses an antibody specifically reacting 
to a partial peptide of the C terminus of a beta- amyloid or a 
derivative thereof, and a method for measuring a beta-amyloid 
having a C-terminal hydrophobic region using the antibody. 
However, the direct effectiveness of the antibody for 
prevent ion /treatment of Alzheimer's disease is not known. 

Regarding the treatment of Alzheimer's disease directly 
by a beta-amyloid vaccine, reports can be seen, for example. 
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in Nature, 400, 173-177, 1999; Nature Medicine, 9(4), 448-452, 
2003 and the like. The successful results such as the decrease 
in senile plague, the improvement of learning ability and the 
like were obtained by the pre -clinical test using human APP 
transgenic mice and the like. It was expected that the 
epoch-making method of treatment would be established. 
However, in the recently-performed second phase clinical test, 
an unanticipated serious side effect was caused, which even had 
a case of death. It is considered that the main cause of the 
serious side effect is the onset of encephalitis due to the 
invasion of CD4^ lymphocytes into the brain, which is not seen 
in the case of ordinary Alzheimer's disease. 

Since it has been confirmed that the immunotherapy 
results in the dramatical decrease in senile plaque deposited 
within the brain and the improvement of cognition ability also 
inhuman (Neuron, 38, 547-555, 2003), passive immunization, in 
which an anti-beta-amyloid antibody is administered 
peripherally, is considered as one of the methods for avoiding 
the side effect without losing the above -described merit, and 
the studies using a monoclonal antibody has been carried out 
at the animal level (Science, 295, 2264-2267, 2002; Nature 
Neuroscience , 5, 452-457, 2002). However, it is reported that , 
in the study using model mice having cerebral amyloid angiopathy 
(CAA) , exacerbation of bleeding from blood vessels in the brain 
caused by CAA occurred by administering an antl-N- terminal 
beta-amyloid antibody (Science, 298, 1379, 2002). 

Regarding the experiment of passive immunization at the 
animal level using an antibody having a N- terminal or a medial 
part of a beta-amyloid as an epitope, though the increase in 
the concentration of the beta- amyloid in blood was reported 
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(Science, Vol. 295, pages 2264-2267, 2002; Nature Neuroscience , 
Vol. 5, pages 452-457, 2002; Nature Medicine, 8, 1263-1269, 
2002; and Proceedings of the National Academy of Sciences of 
the USA, 100, 2023-2028, 2003), there is no report of 
immunotherapy which specifically increased the concentration 
of the beta-amyloid (x-42) having high aggregation ability in 
blood. 

Disclosure of the Invention 

At present, no effective method for prevention /treatment 
of Alzheimer's disease has been established, though the 
possibility that the beta-amyloid is one of the causative 
substances of Alzheimer's disease has been pointed out and a 
deep interest in the beta-amyloid has been shown. Further, with 
respect to the immunotherapy of Alzheimer's disease, when using 
an antibody specifically reacting to a partial peptide of the 
N-terminal of the beta-amyloid, the medial part of the 
beta-amyloid, or the C terminus of the beta-amyloid (x-40) , for 
example, it induces inflammation against the beta-amyloid 
(x-40) deposited on a wall of blood vessel in the brain (CAA) , 
which may cause intracerebral hemorrhage. In view of this, it 
cannot necessarily be said to be the sufficiently safe method 
of prevent ion /treatment of Alzheimer's disease. 

Thus, currently, a more effective and safe method of 
prevention/ treatment of Alzheimer's disease is desired. 

The present inventors diligently studied in order to 
solve the above-described problem, and when subcutaneously 
administering a monoclonal antibody BC 05a, which specifically 
reacts to a partial peptide of the C terminus of the beta-amyloid, 
to model mice having Alzheimer's disease, the inventors found 
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that the deposition of the beta- amyloid within the brain was 
unexpectedly suppressed, and that only the concentration of the 
beta-eunyloid (x-42) in blood was selectively increased without 
the increase of the concentration of the beta-amyloid (x-40) 
in blood. Based on these findings, the present inventors 
further proceeded with the study and completed the present 
invention . 

That is to say, the present invention provides the 
following matters: 

(1) A preventive/ therapeutic agent for Alzheimer's disease, 
light cognitive disorder or brain amyloid angiopathy comprising 
a monoclonal antibody specifically reacting to a partial 
peptide of the C terminus of a beta- amyloid or a derivative 
thereof, cuid not recognizing a partial peptide having the amino 
acid sequence set forth in SEQ ID NO: 8; 

(2) The agent according to the item (1) which is a 
preventive/ therapeutic agent for Alzheimer's disease; 

(3) The agent according to the item (1) which is an antibody 
not recognizing a partial peptide having the amino acid sequence 
set forth in SEQ ID NO: 9; 

(4) The agent according to the item (1) which is an antibody 
recognizing a partial peptide having the amino acid sequence 
set forth in SEQ ID NO: 9; 

(5) The agent according to the item (1), wherein the 
beta-amyloid is a peptide having an amino acid sequence of SEQ 
ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 
5 or SEQ ID NO: 6; 

( 6 ) The agent according to the item ( 1 ) , wherein the 
beta-amyloid is a peptide having an eunino acid sequence of SEQ 
ID NO: 5; 
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(7) The agent according to the item (1), wherein the 
beta-amyloid derivative is a peptide having the amino acids Nos . 
2-42 of the amino acid sequence of SEQ ID NO: 5; a peptide having 
the amino acids Nos. 3-42 of the amino acid sequence of SEQ ID 
NO: 5 having N- terminal glutamic acid substituted with 
pyroglutamic acid; or a peptide having the amino acids Nos .4-42 
of the amino acid sequence of SEQ ID NO: 5; 

(8) The agent according to the item (1), wherein the 
beta-amyloid derivative is a peptide having an amino acid 
sequence of any one of SEQ ID NOS: 1-6 wherein amino acids Nos. 
1-10 are deleted therefrom, and having a N-terminal glutamic 
acid substituted with pyroglutamic acid; 

( 9 ) The agent according to the item ( 1 ) , wherein the 
beta-amyloid or the derivative thereof has a C-terminal partial 
peptide which is a partial peptide having an amino acid sequence 
of amino acid position No. 25 or later from the N- terminus of 
the beta amyloid; 

(10) The agent according to the item (1) which is an antibody 
not recognizing a partial peptide having the amino acid sequence 
set forth in SEQ ID NO: 7; 

(11) The agent according to the item (1) which is an antibody 
recognizing a beta-amyloid (1-42) having the amino acid 
sequence set forth in SEQ ID NO: 5J 

(12) The agent according to the item (1) which is monoclonal 
antibody BA-27a producible from a hybridoma set forth under 
BA-27 (PERM BP-4139); 

(13) The agent according to the item (1) which is monoclonal 
antibody BC-05a producible from a hybridoma set forth under 
BC-05 (PERM BP-4457); 

(14) The agent according to the item (1) which is an antibody 
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permeable to the blood brain barrier; 

(15) The agent according to the item (14) which is an antibody 
capable of removing beta-amyloid from a formed senile plaque; 

(16) The agent according to the item (1) which is an inhibitor 
of aggregation or deposition of beta- amyloid in the brain; 

(17) The agent according to the item (1) which is capable of 
specifically increasing the blood concentration of a peptide 
having the amino acid sequence set forth in SEQ ID NO: 5; 

(18) The agent according to the item (1) which is an antibody 
impermeable to the blood brain barrier; 

(19) The agent according to the item (18) which is an antibody 
capable of capturing peripheral beta-amyloid in the periphery; 

( 20 ) A method of preventing/ treating Alzheimer ' s disease , light 
cognitive disorder or brain amyloid angiopathy comprising the 
step of administering to a mammal an effective amount of a 
monoclonal antibody specifically reacting to a partial peptide 
of the C terminus of a beta-amyloid or a derivative thereof, 
and not recognizing a peurtial peptide having the amino acid 
sequence set forth in SEQ ID NO: 8; 

(21) Use of a monoclonal antibody specifically reacting to a 
partial peptide of the C terminus of a beta- amyloid or a 
derivative thereof, and not recognizing a partial peptide 
having the amino acid sequence set forth in SEQ ID NO: 8 for 
manufacturing a preventive/ therapeutic agent of AlzhedLmer's 
disease, light cognitive disorder or brain amyloid angiopathy; 

(22) The agent according to the item (1) which is an antibody 
recognizing beta-amyloid (1-42) having the amino acid sequence 
set forth in SEQ ID NO: 5, but not recognizing beta-amyloid 
(1-38) having the amino acid sequence set forth in SEQ ID NO: 
1, beta -amyloid (1-39) having the amino acid sequence set forth 
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in SEQ ID NO: 2, or beta-amyloid (1-40) having the amino acid 
sequence set forth in SEQ ID NO: 3; and the like* 

Best Embodiment for Carrying Out the Invention 

Regarding the hybridomas generating the 
anti-beta-amyloid antibodies used in the present invention, 
BA-27 has been deposited to Institute for Fermentation (IFO) 
(2-17-85, Jusanboncho, Yodogawa-ku, Osaka (postal code: 
532-8686) ) from December 22, 1992 as IFO 50387, and to Ministry 
of International Trade and Industry, National Institute of 
Bioscience euid Human Technology (NIBH) (currently. National 
Institute of Advanced Industrial Science and Technology, Patent 
Organism Deposit Center (Chuo-6th, 1-1-1, Higashi, Tsukuba-shi, 
Ibaraki (postal code; 305-8566))) from January 7, 1993 as FERM 
BP-4139. 

BC-05 has been deposited to Ministry of International 
Trade and Industry, National Institute of Bioscience and Human 
Technology (NIBH) (currently. National Institute of Advanced 
Industrial Science and Technology, Patent Organism Deposit 
Center (Chuo-6th, 1-1-1, Higashi, Tsukuba-shi, Ibaraki (postal 
code: 305-8566))) from November 2, 1993 as FERM BP-4457. 

In the present specification, each antibody obtained from 
each hybridoma is Indicated by adding the character 'a' after 
the name of each cell. 

Regarding SEQ ID NOS used in the present specification, 
SEQ ID NOS: l*-9 represent the following amino acid sequences 
of peptide . 

[SEQ ID NO: 1] Beta-amyloid (1-38) 
[SEQ ID NO: 2] Beta-amyloid (1-39) 
[SEQ ID NO: 3] Beta-amyloid (1-40) 
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[SEQ ID NO: 4] Beta- amyloid (1-41) 
[SEQ ID NO; 5] Beta-amylold (1-42) 
[SEQ ID NO: 6] Beta-amylold (1-43) 
[SEQ ID NO: 7] Beta-amyloid (1-28) 
[SEQ ID NO: 8] Beta-amyloid (25-35) 
[SEQ ID NO: 9] Beta-amyloid (35-43) 

In a protein (polypeptide) in the present specification, 
the left end is the N- terminus (amino terminus) and the right 
end is the C- terminus (carboxyl terminus) according to the 
conventional indication of peptides. In the proteins used in 
the present invention such as a polypeptide comprising the amino 
acid sequence represented by SEQ ID NO: 1 and the like, the 
C- terminus may be any one of carboxyl group, carboxylate, amide 
and ester. 

The following beta-amyloids can be used in the present 
invention: the beta-amyloid (1-38) having the amino acid 
sequence represented by SEQ ID NO: 1; the beta-amyloid (1-39) 
having the amino acid sequence represented by SEQ ID NO: 2; the 
beta-amyloid (1-40) having the amino acid sequence represented 
by SEQ ID NO: 3; the beta-amyloid (1-41) having the amino acid 
sequence represented by SEQ ID NO: 4; the beta-amyloid (1-42) 
having the amino acid sequence represented by SEQ ID NO: 5; the 
beta-amyloid (1-43) having the amino acid sequence represented 
by SEQ ID NO: 6 and the like (preferably, the beta-amyloid (1-42) 
having the amino acid sequence represented by SEQ ID NO: 5 Is 
used) . 

Examples of the beta- amyloid derivatives used in the 
present invention Include: the above -de scribed bet a- amyloids, 
wherein about 1-17 residues are deleted from the amino acids 
of the N-terminus; the above-described beta- amyloids , wherein 
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L-asparaglnlc acid Is Isomerlzed to L-lsoasparaglnlc acid, 
D-lsoasparaglnlc acid, or D-asparaglnlc acid; the 
above -de scribed beta- amyloids having pyroglutamlc acid at the 
N- terminus; a peptide having an amino acid sequence wherein 
amino acids Nos. 1-10 are deleted from the N-termlnus of the 
above -de scribed beta-amyloids, and having a N- terminal 
glutamic acid substituted with pyroglutamlc acid and the like. 
Specifically, the following peptides can be used: a peptide 
having the amino acids Nos. 2-42 of the amino acid sequence of 
SEQ ID NO: 5; a peptide having the amino acids Nos. 3-42 of the 
amino acid sequence of SEQ ID NO: 5 having N- terminal glutamic 
acid substituted with pyroglutamlc acid; a peptide having the 
amino acids Nos. 4-42 of the amino acid sequence of SEQ ID NO: 
5; a peptide having an amino acid sequence of any one of SEQ 
ID NOS: 1-6 wherein amino acids Nos. 1-16 or 1-17 are deleted 
therefrom (e.g., the beta-amyloid (17-40), the beta-amyloid 
(18-40) and the like) and the like. These beta-amyloids or 
derivatives thereof may be prepared from a meuranal such as human, 
monkey, rat, mouse and the like using a publicly known method, 
and may also be commercially available naturally-purified 
samples. Synthetic peptides can also be used. 

Examples of partial peptides of the C-terminus of a 
beta-amyloid or a derivative thereof in the present invention 
include a partial peptide having an amino acid sequence of amino 
acid position No. 25 or later from the N- terminus of the beta 
amyloi'd. 

The above-described beta-amyloids or derivatives thereof 
may be used, for example, as a salt with a physiologically 
acceptable acid (e.g. , an inorganic acid and an organic acid) , 
a base (e.g., alkali metal salt) or the like (preferably a 
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physiologically acceptable acid-added salt. Examples of such 
salts include a salt with an inorganic acid (e.g. ^ hydrochloric 
acid, phosphoric acid, hydrobromic acid and sulfuric acid), a 
salt with an organic acid (e.g., acetic acid, formic acid, 
propionic acid, fumaric acid, maleic acid, succinic acid, 
tartaric acid, citric acid, malic acid, oxalic acid, benzoic 
acid, methansulfonic acid and benzenesulf onic acid). 

Examples of monoclonal antibodies specifically reacting 
to a partial peptide of the C terminus of a beta-amyloid or a 
derivative thereof used the present invention (hereinafter may 
be referred to as just antibody" ) include an antibody 
recognizing a beta-amyloid or a derivative thereof, but not 
recognizing a partial peptide having the amino acid sequence 
represented by SEQ ID NO: 7 (i.e., a partial peptide of the N 
terminus of the beta-amyloid represented by the beta-amyloid 
(1-28)). Further, an antibody recognizing a beta-amyloid or 
a derivative thereof, but not recognizing a partial peptide 
having the amino acid sequence represented by SEQ ID NO: 8 (i.e. , 
a partial peptide of the central part of the beta-amyloid 
represented by the beta-amyloid (25-35)); an antibody 
recognizing a beta-amyloid or a derivative thereof, but not 
recognizing a partial peptide having the amino acid sequence 
represented by SEQ ID NO: 9 (i.e., a partial peptide of the C 
terminus of the bet a^ amyloid represented by the beta- amyloid 
(35-43)); and the like may also be used. More specifically, 
among these antibodies , the following antibodies are preferred: 

(i) an antibody not recognizing a partial peptide having the 
amino acid sequence represented by SEQ ID NOS : 8 and 9 (i.e., 
the beta-amyloid (25-35) and the beta-amyloid (35-43)); 

(ii) an antibody not recognizing a partial peptide having the 
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amino acid sequence represented by SEQ ID NO: 8 (i.e., the 
beta-amyloid { 25-35 )) , but recognizing a partial peptide having 
the amino acid sequence represented by SEQ ID NO: 9 (i.e. , the 
beta-amyloid (35-43)); and the like. 

As the above -described antibody in (i), an antibody 
specifically recognizing the beta-amyloid (1-38) having the 
amino acid sequence represented by SEQ ID NO: 1, the 
beta-amyloid (1-39) having the amino acid sequence represented 
by SEQ ID NO: 2 and/ (or) the beta-amyloid (1-40) having the amino 
acid sequence represented by SEQ ID NO: 3 is preferred; and an 
antibody recognizing the beta-amyloid (1-38) having the amino 
acid sequence represented by SEQ ID NO: 1, the beta- amyloid 
(1-39) having the amino acid sequence represented by SEQ ID NO: 
2 and the beta-amyloid (1-40) having the amino acid sequence 
represented by SEQ ID NO: 3, but not recognizing the 
beta-amyloid (1-42) having the amino acid sequence represented 
by SEQ ID NO: 5 Is more preferred. 

As the above -described antibody in (ii), an antibody 
specifically recognizing a beta-amyloid contained in brain 
formic acid extract of a patient having Alzheimer's disease (in 
particular, the beta- amyloid (1-42) having the amino acid 
sequence represented by SEQ ID NO: 5) is preferred, and an 
antibody recognizing the beta-amyloid (1-42) having the amino 
acid sequence represented by SEQ ID NO: 5, but not recognizing 
the beta-amyloid (1-38) having the amino acid sequence 
represented by SEQ ID NO: 1, the beta-amyloid (1-39) having the 
amino acid sequence represented by SEQ ID NO: 2 and the 
beta-amyloid (1-40) having the amino acid sequence represented 
by SEQ ID NO: 3 is more preferred. 

A typical example of the above -described antibody in (i) 
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Is a monoclonal antibody indicated as BA-27a (see International 
Publication WO 94/17197 pamphlet). A typical example of the 
above-described antibody in (ii) is a monoclonal antibody 
indicated as BC-05a, BC-15a, BC-65a, BC-75a, or BC-55a (in 
particular, BC-05a is preferred) (see International 
Publication WO 94/17197 pamphlet). 

Regarding a method for preparing an antigen corresponding 
to an antibody and a method for manufacturing an antibody, a 
publicly known method, for example, a method described in the 
International Publication WO 94/17197 pamphlet and a method 
similar to the method of WO 94/17197 can be used. Examples 
thereof will be described below. 
(1) Preparation of Antigen 

As an antigen used for preparing the antibody of the 
present invention, any one of a beta-amyloid, a derivative 
thereof, a partial peptide obtained by hydrolyzing a 
beta-amyloid or a derivative thereof, a synthetic peptide 
having one or more antigenic determinants identical to those 
of a beta-amyloid euid the like can be used (hereinafter these 
may be referred to as just "beta-amyloid antigen"). As the 
beta- amyloid or the derivative thereof , the aforementioned ones 
may be used. Such beta-amyloids or derivatives thereof may be 
prepared using a publicly known method or a method similar 
thereto from a mammal such as human, monkey, rat, mouse and the 
like. Commercially available naturally- purified samples or 
synthetic peptides can also be used. 

The aforementioned beta- amyloid or the derivative 
thereof , or the salt thereof can be manufactured using a method 
similar to a publicly known method such as the one described 
in the International Publication WO 02/06483 pamphlet. 
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Further, the following methods can also be used: (a) preparation 
using a publicly known method or a method similar thereto from 
tissue or a cell of a mammal such as htjunan, monkey, rat, mouse 
and the like; (b) publicly known chemical synthesis method for 
peptide using a peptide synthesizer and the like; and (c) 
culture of a transformant containing a DNA coding for a 
polypeptide comprising a desired amino acid sequence or a salt 
thereof . 

(a) When preparing a beta- amyloid antigen from tissue or a cell 
of a mammal, the tissue or cell is homogenized, and, then 
extraction is carried out using an acid, an alcohol or the like. 
After that, the extracted liquid can be purified and isolated 
by coupling methods such as salting out, dialysis, gel 
filtration, and chromatography such as reversed-phase 
chromatography , ion-exchange chromatography, affinity 
chromatography and the like. 

(b) When preparing a beta-amyloid antigen chemically, as a 
synthetic peptide, for example, a peptide having the same 
structure as that of the aforementioned beta-amyloid antigen 
naturally purified may be used. 

(c) When manufacturing a polypeptide comprising a desired amino 
acid sequence or a derivative thereof using a transformant 
containing a DNA, the DNA can be produced according to a publicly 
known cloning method (e.g. , the method described in Molecular 
Cloning (2nd ed. ; J. Sambrook et al.. Cold Spring Harbor Lab. 
Press, 1989)). Examples of the cloning methods include: (1) 
a method for obtaining a transformant containing a DNA coding 
for a polypeptide comprising a desired amino acid sequence or 
a salt thereof from the cDNA library using the hybridization 
method, in which a DNA probe or a DNA primer designed based on 



14 



SHUSAKU YAMAMOTO 

English 1;ranslation of WO 2005/25616 
Our Ref : T012 

the amino acid sequence of the polypeptide comprising a desired 
amino acid sequence or the salt thereof is used; (2) a method 
for obtaining a transformant containing a DNA coding for a 
polypeptide comprising a desired amino acid sequence or a salt 
thereof using the PGR method, in which a DNA primer designed 
based on the amino acid sequence of the polypeptide comprising 
a desired amino acid sequence or the salt thereof is used; and 
the like. 

As the partial peptide obtained by hydrolyzing the 
beta-amyloid, for example, a partial peptide obtained by 
serially hydrolyzing the beta-amyloid (1-43) comprising the 
amino acid sequence represented by SEQ ID NO: 6 and the like 
from the N-terminus and/ (or) the C-terminus using an 
exoprotease such as an aminopeptidase, carboxypeptidase and the 
like or a mixture thereof; a partial peptide obtained by 
hydrolyzing the beta-amyloid (1-43) using various 
endopeptidases or a mixture thereof; and the like may be used. 
When preparing the beta- amyloid (1-42) using this method, there 
may be a case wherein the beta-amyloid (1-41) and/ (or) the 
beta-amyloid (1-43) are mixed in the sample. As the synthetic 
peptide, for example, a peptide having the same structure as 
that of the above -described naturally -purified beta-amyloid 
antigen; a peptide comprising one or more types of amino acid 
sequences identical to the amino acid sequences at any position 
comprising 3 or more amino acids, preferably 6 or more amino 
acids in the amino acid sequence of the beta-amyloid (1-43) and 
the like; and the like may be used (hereinafter referred to as 
"beta- amyloid-related synthetic peptide"). 

The above -described synthetic peptides may be 
manufactured using a publicly known common practice, and both 
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a solid phase synthesis method and a liquid phase synthesis 
method may be employed for the production. That is to say, a 
targeted peptide can be manufactured by condensing a partial 
peptide or amino acids capable of constituting the peptide with 
a remaining part, and further, when a product has a. protecting 
group, by eliminating the protecting group. The concrete and 
publicly known condensation methods and methods for eliminating 
a protecting group are described in, for example, B. Merrif ield, 
J. Am. Chem. Soc, 85. 2149 (1963); M. Bodanszky andM. A. Ondetti, 
Peptide Synthesis, Interscience Publications , New York, 1996; 
Schroder and Lubke, The Peptide, Academic Press, New York, 1965; 
Nobuo Izumiya et al. , Foundation and Experimentation of Peptide 
Synthesis , Maruzen, 1985 ; Haruaki Yajima and Shunpei Sakakibara, 
Biochemical Experimentation Course 1, Chemistry of Protein IV, 
205, 1977; and the like. For example, when synthesizing a 
beta-amyloid or a beta- amyloid- related synthetic peptide using 
the solid phase synthesis method, any one of resins, which are 
known as insoluble resins in this technical field (e.g., 
chloromethyl resin, 4-oxymethylphenylacetamidemethyl resin 
and the like) may be used, and protecting amino acids are 
serially condensed from the C- terminus of the beta- amyloid or 
the beta-amyloid-related synthetic peptide according to the 
conventional method. Next, all protecting groups are removed 
by hydrof luorlnatlon, and purification is carried out using a 
publicly known method such as high-performance liquid 
chromatography and the like to obtain the targeted beta- amyloid 
or the beta-amyloid-related synthetic peptide . A N-protectlng 
amino acid can be manufactured by protecting an alpha-amino 
group by a Boc group, and further, for example, by protecting 
a hydroxyl group of serine and threonine by a Bzl group. 
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protecting an omega -carboxyl group of glutamic acid and 
asparaginic acid by an OBzl group, protecting a E -amino group 
of lysine by a Cl-Z group, protecting a hydroxyl group of 
tyrosine by a Br-Z group, protecting a guanido group of arginine 
by a Tos group and protecting an imidazole group of histidine 
by a Bom group. After the reaction occurrs, a general 
purification method, e.g., solvent extraction, distillation, 
column chromatography, liquid chromatography, 
reczystallization and the like can be used in combination to 
purify and isolate the peptide . When the peptide obtained using 
the above-described method is a free body, it can be converted 
into a suitable salt thereof using a publicly known method. 
When the obtained peptide is in the form of salt, it can be 
converted into a free body using a publicly knovm method. 

As an amide body of peptide, a commercially available 
peptide synthesizing resin suitable for amide formation can be 
used. Examples of such resins include chloromethyl resin, 
hydroxymethyl resin, benzhydrylamine resin, aminomethyl resin, 
4-benzyloxybenzyl alcohol resin, 4-methylbenzhydrylamine 
resin, PAM resin, 4-hydrox3nnethylmethylphenylacetamldemethyl 
resin, polyacrylamide resin, 

4- ( 2 ' , 4 ' -dimethoxyphenyl-hydroxymethyl ) phenoxy resin , 
4-(2' ,4' -dimethoxyphenyl-Fmoc aminoethyl) phenoxy resin and 
the like. Using such a resin, amino acids, whose alpha-amino 
group and side-chain functional group are suitably protected, 
£u:e condensed to a targeted peptide aligiunent on a resin 
according to a publicly known condensation method. After the 
reaction, the peptide is cut out from the resin and 
simultaneously various protecting groups are removed to obtain 
the targeted peptide . The targeted peptide can also be obtained 
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by taking out a partially protected peptide using chlorotrityl 
resin, oxime resin, 4-hydroxybenzoic acid type resin and the 
like, and removing protecting groups by a conventional method. 

Regarding condensation of the above-described protected 
amino acids, various activating reagents, which can be used in 
peptide synthesis, can be used, and in particular, a 
carbodiimide type is preferred. Examples of carbodiimide 
types include DCC, N,N' -diisopropyl carbodiimide, 
N-ethyl-N' - ( 3-dimethylaminoprolyl) carbodiimide and the like. 
In the activation using these reagents, the protected amino 
acids can be added directly to a resin together with a 
racemization-suppressing additive (e.g., HOBt, HOOBt and the 
like), or after amino acids, which are protected in advance as 
symmetric acid anhydride, HOBt ester or HOOBt ester, are 
activated, they can be added to the resin. A solvent used in 
the activation of the protected amino acids and the condensation 
thereof with the resin can be suitably selected from solvents, 
which are known to be able to be used in peptide condensation 
reaction. Examples of such solvents include: acid amides such 
as N,N-dlmethylformamide, N,N-dimethylacetamide, 
N-methylpyrolidone and the like; halogenated hydrocarbons such 
as methylene chloride, chloroform and the like; alcohols such 
as trif luoroethanol and the like; sulfoxides such as 
dime thylsulf oxide and the like; tertiary amines such as 
pyridine and the like; ethers such as dipxane, tetrahydrofuran 
and the like; nitriles such as acetonitrile , propionltrile and 
the like; esters such as methyl acetate, ethyl acetate and the 
like; suitable mixtures thereof and the like. A reaction 
temperature can be suitably selected from the range which is 
known to be able to be used in peptide bonding reaction, and 
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generally » suitably selected from the range from about -20°C 
to about 50**C. An activated amino acid derivative is generally 
used in an amount of about from 1,5 to 4-fold excess. Results 
of a test using a ninhydrin reaction show that, when 
condensation is insufficient, condensation reaction can be 
repeated in order to perform sufficient condensation without 
eliminating a protecting group. VRien sufficient condensation 
cannot be obtained even if the reaction is repeated, unreacted 
amino acids can be ace ty la ted using acetic anhydride or 
acetylimidazole so as not to affect reactions thereafter. 

Examples of protecting groups of amino groups of raw 
material amino acids include Z, Boc, tertiary pen tyloxycarbonyl, 
isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyl, Cl-Z, Br-Z, 
adaman tyloxycarbonyl , trif luoroacetyl, phthaloyl, formyl, 
2-nitrophenylsulphenyl, diphenylphosphinothioyl, Fmoc and the 
like • Examples of protecting groups of carboxyl groups include 
Ci-e alkyl group, C3.8 cycloalkyl group, C7-14 aralkyl group, 
2-adamantyl, 4-nitrobenzyl, 4-methoxybenzyl, 4-chlorobenzyl, 
phenacyl/benzyl oxycarbonylhydrazide, tertiary 
butoxyccirbonylhydrazide, tritylhydrazide and the like. 

Hydroxyl groups of serine and threonine can be protected, 
for example, by esterif ication or etherification. Examples of 
groups suitable for the esterif ication include: lower molecular 
weight (C1.6 ) alkanoyl group such as acetyl group and the like; 
aroyl group such as benzoyl group and the like; groups derived 
from carbonic acids such as benzyloxycarbonyl group, 
ethoxycarbonyl group and the like. Examples of groups suitable 
for the etherification include benzyl group, tetrahydropyranyl 
group, t -butyl group and the like. 

Examples of protecting groups of phenolic hydroxyl group 



19 



SHUSAKU YAMAMOTO 

English translation of WO 2005/25616 
Our Ref : T012 

of tyrosine include Bzl, Cl-Bzl , 2-nitrobenzyl, Br-Z, t-butyl 
and the like. 

Examples of protecting groups of imidazole of histidine 
include Tos, 4-methoxy-2,3,6-trimethylbenzenesulfonyl, DNP, 
Bom, Bum, Boq, Trt, Fmoc and the like. 

Examples of activated raw material carboxyl groups 
include corresponding acid anhydride, azide, active ester 
(ester coupled with alcohol (e.g., pentachlorophenol , 
2,4,5- t r ichlorophenol , 2,4- dini t rophenol , cy anome thy 1 
alcohol, paranitrophenol, HONB, N-hydroxysuccinimide , 
N-hydroxyphthalimide, HOBt)) and the like. Examples of 
activated raw material amino groups include corresponding amide 
phosphate and the like. 

Examples of methods for removing (eliminating) 
protecting groups include: catalytic reduction in a hydrogen 
stream in the presence of a catalyst such as Pd-black, Pd-carbon 
and the like; acid treatment using anhydrous hydrogen fluoride, 
methansulfonic acid, trif luoromethansulfonic acid, 
trif luoroacetic acid, mixture thereof and the like; base 
treatment using diisopropylethylamine , triethylamine , 
piperidine, piperazine and the like; reduction using sodium in 
liquid ammonia and the like. An elimination reaction by the 
above -described acid treatment is generally performed at a 
temperature ranging from -20®C to 40^C. In the acid treatment, 
addition of a cation -trapping agent such as anisole, phenol, 
thioanisole, metacresol, paracresol, dimethylsulf ide, 
1,4-butanedithiol, 1 , 2-ethanedithiol and the like is effective. 
A 2, 4-dinitrophenyl group used as an imidazole-protecting group 
of histidine can be removed by thiophenol treatment. A formyl 
group used as an indole-protecting group of tryptophan can be 
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removed by alkali treatment using diluted sodium hydroxide, 
diluted ammonia and the like as well as the above -de scribed acid 
treatment for eliminating protecting groups in the presence of 
1,2-ethanedithiol, 1,4- but anedi thiol and the like. 

A method for protecting a functional group, which should 
not be involved with the reaction of the raw material, and a 
protecting group, and a method for activating a functional group 
involved with the elimination and reaction of the protecting 
group can be suitably selected from publicly known 
groups /means. 

In another method for obtaining an amide body of a peptide , 
an alpha -carboxyl group of an amino acid at the terminus of 
carboxyl is amidated, and then, a peptide chain is extended to 
a desired length at the amino group side. After that, a peptide 
in which only the protecting group of the alpha- amino group of 
the N- terminus of the peptide chain is removed, and a peptide 
in which only the protecting group of the carboxyl group of the 
C-terminus is removed (or amino acids), are manufactured, and 
the obtained peptides are condensed in the above-described 
mixed solvent. The details of the condensation reaction are 
as described above. After the protecting peptide obtained by 
the condensation is purified, all protecting groups are removed 
using the above -described method to obtain a desired crude 
peptide. The crude peptide is purified utilizing 
already-known various purification means. By lyophillzlng 
main fractions thereof, a desired amide body of peptide can be 
obtained. 

Regarding an ester body of a peptide, after the 
alpha -carboxyl group of the amino acid at the terminus of 
carboxyl is condensed with a desired type of alcohol to obtain 
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an amino acid ester, a desired ester body of the peptide can 
be obtained in the same way as the case of the amide body of 
the peptide. 

Since a beta- amyloid antigen tends to be easily 
aggregated, an insolubilized beta-amyloid antigen may be 
directly immunized. Further, a complex in which the 
beta-amyloid antigen is bound or adsorbed to a suitable carrier 
may be immunized. Any type of carrier can bind or adsorb to 
the beta-amyloid antigen (hapten) at any mixing ratio as long 
as an antibody against the beta-amyloid antigen bound or 
adsorbed to the carrier is generated efficiently. Generally, 
a natural or synthetic high polymer carrier commonly used for 
producing an antibody against a hapten antigen can bind or 
adsorb to the beta- amyloid antigen wherein the weight ratio of 
the hapten antigen to the carrier is 1: 0.1-100. Examples of 
natural high polymer carriers include: serum albumin from a 
mammal such as bovine, rabbit, human and the like; thyroglobulin 
from a mammal such as bovine, rabbit and the like; hemoglobin 
from a mammal such as bovine , rabbit , human , sheep and the like ; 
keyhole limpet hemocyanin and the like. As a synthetic high 
polymer carrier, various latexes such as polymerized materials 
or copolymerized materials of polyamino acids, polys tylenes , 
polyacryls, polyvinyls, polypropylene s and the like can be 
used. 

When coupling a hapten with a carrier,, various 
condensation agents can be used. For example, advantageously 
used are: a diazonium compound such as bisdiazotlzed benzidine 
crosslinking tyrosine, hlstldlne and tryptophane; adlaldehyde 
compound such as glut ar aldehyde crosslinking between amino 
groups; a diisocyanate compound such as 
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toluene-2,4-diisocyanate; a dimaleimldo compound such as 
N,N'-o-phenylenedlmaleimido crosslinking between thiol 
groups; a maleimido active ester compound crosslinking an amino 
group and a thiol group; a carbodiimide compound crosslinking 
an amino group and a carboxyl group and the like. Moreover, 
when crosslinking between amino groups, after an active ester 
reagent having a dithiopyridyl group (e.g., 
3-(2-pyridyldithio) propionic acid N-succinimidyl (SPDP) and 
the like) is reacted with one of the amino groups, its reduction 
is performed to introduce a thiol group, and after a maleimido 
group is introduced to the other amino group using a maleimido 
active ester reagent, the amino groups can be reacted with each 
other. 

(2) Preparation of Monoclonal Antibody 

The beta-amyloid antigen is administered solely or in 
combination with a carrier and a diluent to a warm-blooded 
animal at its site capable of generating an euitibody using an 
administration method such as intraperitoneal injection, 
intravenous injection, subcutaneous injection and the like. 
In order to improve the antibody generation ability, complete 
Freund's adjuvant or incomplete Freund's adjuvant can be 
administered with the beta-amyloid antigen. The 
administration is generally carried out about 2-10 times at from 
2 to 6 -week intervals. Examples of warm-blooded animals 
include monkey, rabbit, dog, guinea pig, mouse, rat, sheep, goat, 
fowl and the like . When preparing a monoclonal antibody, mouse , 
rat and the like are preferably used. 

When preparing a monoclonal antibody, from warm-blooded 
animals such as mice immunized with the beta-amyloid antigen, 
individuals in which the antibody titer is recognized are 
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selected, and 2-5 days after the final inmiunization, the 
pancreas or the lymph node is collected and an antibody 
generation cell contained therein is fused with a myeloma cell 
to prepare an anti-beta-amyloid monoclonal antibody generation 
hybridoma. The anti-beta-amyloid antibody titer in blood 
serum can be obtained, for example, by reacting the 
below-described labeled beta-amyloid with antiserum and 
measuring the activity of the labeling agent bound to the 
antibody. The fusion operation can be carried out according 
to an already-known method such as the method of Kohler and 
Milstein (Nature, 256, 495 (1975)). Examples of fusion 
accelerating agents include polyethylene glycol (PEG), Sendai 
virus and the like, and among them, PEG and the like are 
preferably used. Examples of myeloma cells include NS-1, P3U1, 
SP2/0, AP-1 and the like, and among them, P3U1 and the like are 
preferably used. The preferable ratio of the number of antibody 
generation cells (pancreatic cells) to the number of myeloma 
cells to be used is generally about from 1:1 to 20:1, and PEG 
(preferably PEG 1000-PEG 6000) is added thereto at a 
concentration of about 10-80%. The mixture is incubated 
generally at 20-40''C, preferably at 30-37°C, generally for 1-10 
minutes to efficiently perform cell fusion. 

Various methods ceui be used for screening the 
anti-beta-amyloid antibody generation hybridoma. Examples of 
the methods include: a method wherein a hybridoma culture 
supernatant is added to a solid phase (e.g. / microplate) to 
which the beta-amyloid or the beta- amyloid- related synthetic 
peptide is adsorbed directly or together with a carrier, and 
then, an ant i- immunoglobulin antibody (when a cell to be used 
in the cell fusion is from a mouse, an anti-mouse immunoglobulin 
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antibody Is used) , which Is labeled with a radioactive substance, 
an enzyme or the like, or a protein A Is further added thereto 
to detect the antl-beta-amylold monoclonal antibody bound to 
the solid phase; a method wherein a hybrldoma culture 
supernatant Is added to a solid phase to which the 
anti- immunoglobulin antibody or the protein A Is adsorbed, and 
then, the beta- amyloid labeled with a radioactive substance, 
an enzyme or the like Is added thereto to detect the 
emtl -beta- amyloid monoclonal antibody bound to the solid phase; 
and the like. The selection and breeding of the 
antl-beta-amylold monoclonal antibody is generally carried out 
in a medliun for animal cells containing 10-20% fetal bovine 
serum (e.g, , RPMI1640) by adding HAT (hypoxan thine, aminopterin 
and thymidine) • The antibody titer of the hybridoma culture 
supernatant can be obtained in the same way as the case of 
antl-beta-amylold antibody titer in the antiserum described 
above . 

Separation and purification of the antl-beta-amylold 
monoclonal euitibody Is carried out according to a method for 
separating and purifying immunoglobulin (e.g., salting out , an 
alcohol precipitation method, an isoelectric point 
precipitation method, electrophoresis, an 
adsorptlon/desorptlon method using an ion exchanger (e.g., 
DEAE) , ultracentrlfugatlon, gel filtration, a specific 
purification method wherein only an euitlbody Is collected using 
an antigen binding solid phase or an active adsorption agent 
such as a protein A, protein G, KAPTIV-AE (TECN06BN S.C.P.A.) 
and the like and the binding Is dissociated to obtain the 
antibody, and the like), similar to the case of a normal 
polyclonal antibody- 
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Selection of a hybridoma generating the 
anti-beta-amyloid antibody reacting to a partial region of the 
beta-amyloid and a hybridoma generating the anti-beta-amyloid 
monoclonal antibody reacting to the beta-amyloid but not 
reacting to a partial region thereof can be carried out^ for 
example, by measuring the binding ability of the peptide 
corresponding to the partial region and the antibody generated 
by the hybridoma. 

Thus, the antibody of the present invention can be 
manufactured by culturing hybridoma cells of the warm-blooded 
animal in vivo or in vitro and collecting the antibody from the 
body fluid or the cultured material. 

Thus obtained anti -beta- amyloid monoclonal antibody can 
be used as a prevention/ treatment agent (including a 
development suppressing agent) for Alzheimer's disease, light 
cognitive disorder (MCI), brain amyloid angiopathy (CAA) and 
the like (preferably, Alzheimer's disease and the like). 
Further, the prevention/ treatment agent is preferably a 
suppressing agent for aggregation or deposition of the 
beta-amyloid in the brain, an agent for specifically increasing 
the concentration of a peptide having the amino acid sequence 
represented by SEQ ID NO: 5 in blood. 

For these purposes, an antibody molecule itself can be 
used, and fractions of the antibody molecule such as F(ab')2^ 
Fab' , Fab or the like can also be used. As the antibody of the 
present Invention used. for these purposes, an antibody 
permeating the blood-brain barrier (BBB) is preferred, and in 
particular, an antibody suppressing deposition of the 
beta-amyloid, an antibody inhibiting oligomer formation by the 
beta-amyloid, an antibody capable of removing the beta- amyloid 
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from a formed senile plaque ( or an antibody capable of deleting 
a senile plague formed In the brain) and the like are more 
preferred. An antibody not permeating the blood-brain barrier 
(BBB) can also be used, and in this case, preferred is an antibody 
capable of capturing peripheral beta- amyloid in the periphery 
and promoting delivery of the beta-- amyloid from an 
intracerebral region to the periphery. 

Further, the above-described antibody permeating the 
blood-brain bcurrier (EBB) and capable of binding to the 
beta-amyloid in a formed senile plague can also be used as an 
agent for directly diagnosing Alzheimer's disease, light 
cognitive disorder (MCI) and the like in a body. It is known 
that a diffuse senile plague seen in the cases of very primitive 
Alzheimer's disease and light cognitive disorder (MCI) has the 
beta-amyloid (x-42) as the main component. Therefore, it is 
thought that early diagnosis of Alzheimer's disease and light 
cognitive disorder (MCI ) , which has been difficult to be 
realized, will be enabled by imaging the direct binding of an 
antibody specific to the C-terminus of the beta-amyloid (x-42) , 
or F(ab')2# Fab' or Fab fraction of the antibody molecule or 
the like with the diffuse senile plague in a body using high 
field MRI and the like. 

The prevent ion /treatment agent for Alzheimer's disease, 
light cognitive disorder (MCI) , brain amyloid angiopathy (CAA) 
and the like (preferably for Alzheimer's disease and the like) 
comprising the antibody of the present invention has low 
toxicity, and it can be administered perorally or parenterally 
to a human or a mammal (e.g., rat, rabbit, sheep, pig, bovine, 
cat, dog, monkey and the like) as it is as a llguld agent, or 
as a pharmaceutical composition in a suitable form. The dosage 



27 



SHUSAKU YAMAMOTO 



English translation of WO 2005/25616 
Our Ref : T012 

varies depending on a target to be administered, a targeted 
disease, a symptom, an administration route and the like. For 
example, when using In order to treat an adult having 
Alzheimer's disease, the antibody of the present Invention Is 
advantageously administered parenterally generally In the 
dosage of about 0.01-20 mg/kg (body weight) , preferably In the 
dosage of about 0.1-10 mg/kg (body weight) , more preferably in 
the dosage of about 0.1-5 mg/kg (body weight ) , about 1-5 times 
per week, preferably about 1-4 times per month. A dosage 
similar thereto can be administered perorally. When a symptom 
Is particularly serious, a dosage can be increased depending 
on the symptom. 

The antibody of the present invention can be administered 
as It is or as a suitable pharmaceutical composition. The 
above -de scribed phannaceutical composition used for 
administration includes the above -described antibody or a salt 
thereof , and a pheunnacologically acceptable carrier , a diluent 
or an exclpient. Such a composition is provided in a form 
suitable for peroral or parenteral administration. 

For example, the composition for peroral administration 
can be in a form of solid or liquid, concretely, a tablet 
(Including a sugar-coated tablet and a film-coated tablet), a 
pill, a granule, a powder, a capsule (including a soft capsule) , 
a syrup, an emulsion, a suspension and the like. Such a 
composition Is manufactured using a publicly known method and 
comprises a carrier, a diluent or an exclpient, which Is 
generally used In the field of preparation. For example, as 
a carrier or an exclpient used for a tablet, lactose, starch, 
sucrose, magnesium stearate and the like can be used. 

The composition for parenteral administration can be in 
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a form of, for example, an injection, a suppository and the like. 
Examples of injections include intravenous injection, 
subcutaneous injection, intradermic injection, intramuscular 
injection, instillation and the like. Such an injection can 
be prepared according to a publicly known method, for example, 
by dissolving, suspending or emulsifying the above -described 
antibody or a salt thereof in a sterile aqueous or oil solution 
generally used in an injection. As an aqueous solution for 
injection, for example, an isotonic solution and the like 
containing saline, glucose and other adjuvants can be used, and 
the solution can be used in combination with a suitable adjuvant 
for dissolution such as alcohol (e.g., ethanol), polyalcohol 
(e.g., propylene glycol and polyethylene glycol), nonionic 
surface active agent (e.g., polysorbate 80 and HCO-50 
(polyoxyethylene (50 mol) adduct of hydrogenated castor oil)) 
and the like. As an oil solution for injection, for example, 
sesame oil, soybean oil and the like can be used, and they can 
be used in combination with an adjuvant for dissolution such 
as benzyl benzoate, benzyl alcohol and the like. A prepared 
solution for injection is generally put into a suitable ampule. 
A suppository used in rectal administration can be prepared by 
mixing the above -described antibody or a salt thereof with a 
common base for suppository. 

The above -described peroral or parenteral pharmaceutical 
composition is advantageously prepared in the form having the 
administration unit suitable for the dosage of activation 
component. Examples of forms having such administration unit 
include a tablet, a pill, a capsule, an ampule, a suppository 
and the like, and preferably, the above- described antibody is 
contained in the amount of generally about 5-500 mg, in 
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particular about 5-100 mg in the case of injection, and about 
10-250 mg in the case of other forms, per each administration 
unit. 

The aforementioned compositions can respectively contain 
other activation components as long as an undesired interaction 
does not occur by the compounding with the above -described 
antibody. 

When amino acids and the like are indicated by 
abbreviations in the present specification, such indications 
are based on the abbreviations according to lUPAC-IUB 
Commission on Biochemical Nomenclature or common abbreviations 
in this technical field. Examples thereof are described below. 
In the case wherein there may be an optical isomer of an amino 
acid,- the abbreviation indicates the L body, unless otherwise 
specified. 

PAM: phenylacetamidemethyl 

Hoc; t-butyloxycarbonyl 

Z: benzyloxycarbonyl 

Cl-Z: 2 -chloro- benzyloxycarbonyl 

Br- Z : 2 -bromo -benzyloxycarbonyl 

Bzl: benzyl 

OcHex: cyclohexylester 

OBzl: benzylester 

Tos; p-toluenesulf onyl 

HOBt : 1 -benzotr lazole 

MeBzl: 4-methylbenzyl 

Bom : benzy loxymethy 1 

DCC : N , N ' - dicyclohexylcarbodiimide 

TFA: trif luoroacetic acid 

DMF: N,N-dimethylformamide 
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Gly: glycine 

Ala: alanine 

Val: valine 

Leu; leucine 

lie: isoleucine 

Ser; serine 

Thr: threonine 

Cys : cysteine 

Met: methionine 

Glu: glutamic acid 

Asp: asparaginic acid 

Lys: lysine 

Arg: arginine 

His: histidine 

Phe: phenylalanine 

Tyr: tyrosine 

Trp: tryptophan 

Pro: proline 

Asn: asparagine 

Gin : glutamine 

SPDP: 3-{2-pyridyldithio) propionic acid N-succinimidyl 
GMBS: N-(4-maleimidobutyryloxy) succinimido 
BSA: bovine serum albumin 
BTG: bovine thyroglobulin 
EIA: enzyme immunoassay 

HPLC: reversed-phase high performance liquid chromatography 

HRP: horse radish peroxidase 

FBS: fetal bovine serum 

d-FBS: dialyzed fetal bovine serum 

TMB: 3 , 3 ' , 5 , 5 ' -tetramethylbenzidine 
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H/HBSS: Hepes buffered Hanks' balanced salt solution 

SEQ ID NOS used in the present specification represent 

the following amino acid sequences of peptides, 

[SEQ ID NO: 1] beta-amyloid (1-38) 

[SEQ ID NO: 2] beta-amyloid (1-39) 

[SEQ ID NO: 3] beta-amyloid (1-40) 

[SEQ ID NO: 4] beta-amyloid (1-41) 

[SEQ ID NO: 5] beta-amyloid (1-42) 

[SEQ ID NO: 6] beta-amyloid (1-43) 

[SEQ ID NO: 7] beta-amyloid (1-28) 

[SEQ ID NO: 8] beta-amyloid (25-35) 

[SEQ ID NO: 91 beta-amyloid (35-43) 

The present invention will be described in more detail 

by indicating the Examples, but the Examples do not limit the 

scope of the present invention. 

The monoclonal antibodies BC-05a and BA-27a used in the 

Examples were obtained according to the method described in 

Example 7 of International publication WO 94/17197 pamphlet. 

Example 1 

(1) Measurement of Ai3x-40 and Aj3x-42 using the sandwich 
method-EIA 

The mouse monoclonal antibody BNT-77a (Asami-Odaka A. et 
al.. Biochemistry, Vol. 34, pages 10272-10278, 1995) was 
obtained by immunizing a BALB/C mouse with the beta-amyloid 
(11-28) according to the method described in Example 7 of 
International publication WO 94/17197 pamphlet . 100 /x 1 of 0 . 1 
M carbonate buffer solution containing 15 U g/ml of the antibody 
and 100 Ml of pH 9.6 solution were respectively poured onto 
a 96 well microplate and left at 4 t: for 24 hours. Extra 
binding sites on the well were inactivated by adding 300 Ml of 
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Block Ace (Dainippon Pharmaceutical Co. , Ltd. ) diluted 4 -fold 
with PBS and being left at 4 "C for 24 hours . In order to measure 
A/3x-40, a dilution line of A/3 1-40 (Peptide Research Institute) 
diluted with buffer EC (0.02 M phosphate buffer containing 10 % 
Block Ace, 0.2 % BSA, 0.4 M NaCl, 0.05 % CHAPS, 2inM EDTA and 
0.05 % NaNa, pH7) and lOOjLtl of test sample were added to the 
plate in which a primary antibody is immobilized as described 
above , and reacted at 4 t: for 24 hours . After washing with PBS , 
lOOMl of BA-27a-HRP diluted 1000-fold with buffer C (0.02 M 
phosphate buffer containing 1 % BSA, 0.4 M NaCl and 2mM EDTA, 
pH 7) (see International publication WO 94/17197 pamphlet) was 
added thereto as a secondary antibody and reacted at room 
temperature for 6 hours . After washing with PBS , 100 ^ 1 of TMB 
Microwell Peroxidase substance system (KIRKEGAARD & PERRY LAB, 
INC) was added thereto and reacted at room temperature for 10 
minutes . The reaction was terminated by adding 100 M 1 of 1 M 
phosphoric acid, and after that, the absorbance at 450 nm was 
measured by a plate reader (SPECTRAMAX 190, Molecular Device) 
to obtain the enzyme activity on the solid phase. In order to 
measure a3x-42, a dilution line of a3i-42 (Peptide Research 
Institute) and the test sample were added to the BNT-77a 
immobilized plate prepared as described above, and BC-05a-HRP 
was used as a secondary antibody (see International publication 
WO 94/17197 pamphlet) to carry out the measurement in the same 
way as the case of Ai3x-40. 

(2) Concentration change of A^x-40 and a3x-42 in plasma and 
cerebrospinal fluid of a BALB/C mouse after intraperitoneal 
administration of BA-27a or BC-05a 

The effect of the above-described antibody was studied 
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using 19 individuals of 3-month-old BALB/C mice. 0.5 mg of 
BA-27a and 0.5 mg of BC-05a are administered intraperitoneally 
to 7 mice and 6 mice respectively. The remaining 
not -administered 6 mice were used as a control. 16 hours after 
the administration, plasma and cerebrospinal fluid (CSF) were 
collected from the mice under etherisation, and a3x-40 and A 
3x-42 were measured. Further, plasma of the mouse, to which 
EC -05a was administered intraperitoneally 4 times at 1 week 
intervals . was collected , and A |3 x- 4 2 was measured . Moreover , 
10 Ul of the plasma and 5/xg of Dynabeads M280 anti-mouse Ig 
(Dynal) were reacted at room temperature for 2 hours to collect 
the supernatant, and the immunoglobulin non-binding types A 
i3x-40 and Ai3x-42 in plasma and the immunoglobulin binding 
types Aj3x-40 and a3x-42 eluted with 0.2 M Glycine (pH 2.8) 
were measured. 

A/3x-40 in plasma was 137.3±2.2 fmol/ml in the BA-27a 
administered group , 3 . 3 ± 1 . 2 fmol/ml in the BC-05a administered 
group, and 3. 4 ±1.8 fmol/ml in the normal control group. 

A/3x-40 in cerebrospinal fluid was 670. 8 ±252. 6 fmol/ml 
in the BA-27a administered group. 166. 5± 140.1 fmol/ml in the 
BC-05a administered group, and 246 ±184. 3 fmol/ml in the normal 
control group, A/3x-42 in plasma was 0.5 ±0.4 fmol/ml in the 
BA-27a administered group, 60.7 ±7.1 fmol/ml in the BC-05a 
administered group, and 0.2 ±0.2 fmol/ml in the normal control 
group . 

a3x-42 in cerebrospinal fluid was equal to or less than 
the measurement sensitivity in the BA-27a administered group, 
0.6 ±0.4 fmol/ml in the BC-05a administered group, and equal 
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to or less than the measurement sensitivity in the normal 
control group. 

By administering BA-27a, a3x-40 significantly increased 
40 times in plasma and 2.7 times in cerebrospinal fluid 
(p<0.001). When administering BC-05a. no increase of A/3x-40 
was observed in plasma or cerebrospinal fluid. 

Al3x-42 did not increase in plasma or cerebrospinal fluid 
by administering BA-27a. When administering BC-05a, a3x-42 
significantly increased 304 times in plasma (p<0.001), and 
increased to 0.6 ±0.4 fmol/ml in cerebrospinal fluid, though 
it was equal to or less than the measurement sensitivity in the 
normal control group. 

In the mouse, to which BC-05a was continuously 

administered for one month, only a3x-42 in plasma increased 
to 324.1 fmol/ml (1621 times), and moreover, when the 
measurement was carried out by distinguishing the antibody 
non-binding type from the antibody binding type using an immune 
precipitation method, almost 100 % of the increased A0X-42 was 
the antibody non-binding type. 

The above -described results show that A ^ x-42 in 
cerebrospinal fluid and A^x-42 in plasma are specifically and 
remarkably increased by administering the anti- A 3 42 
C- terminal specific antibody BC-05a to a mouse 
intraperitoneally. Since A /3 x-42 increased in plasma was the 
immunoglobulin non-binding type, A 3 x-42, to which the 
administered BC-05a bound in blood, was not measured. 

Therefore, it is considered that the administered BC-05a 
specifically increased the clearance of A 0 x-42 in the brain 
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to lead to the increase of Aj3x-42 in cerebrospinal fluid and 

Ai8x-42 in plasma. 

The results show that the concentration in the brain of 
A^x-42, which is an onset initiation factor of Alzheimer's 
disease, can be selectively controlled by administering BC-05a, 
and that the deposition of brain amyloid A/3x-42, which has 
already been deposited to induce various pathological processes , 
can be selectively released and improved. Further, it is 
considered that new diagnosis methods such as selective imaging 
of senile plague, selective estimation of deposition amount of 
brain amyloid A 3 x- 4 2 by intravascular administration of BC-05a 
and the like can be developed by applying the nature that the 
administered BC-05a binds to A/3x-42 in the brain. 
Example 2 

(1) Preparation of biotinylated BC-05a and biotinylated mouse 
igG 

40 Ml of aqueous solution of sulfo-NHS-biotin (Pierce) 
(2.4 mg/120 Ail) was added to 2 ml of BC-05a (10 mg/ml) , and 
the mixture was reacted with stirring at room temperature for 
30 minutes. The reaction solution was diluted and dialyzed 
against PBS(-) at 4*0 for 2 days, and after that, the 
concentration of antibody was measured. The yield was about 
70 %. Mouse IgG (Wako Pure Chemical Industries, Ltd.) to be 
used for the control was similarly biotinylated. 

(2) Serial administration of biotinylated antibody to a« 
juvenile APPswTg (Tg2576) mouse in a short term, preparation 
of soluble fractions of cerebrum and measurement of the 
concentration of antibody in the brain 

Biotinylated mouse IgG or biotinylated BC-05a (each 0.5 
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ing/0.2 ml/mouse) was intraperitoneally administered singly to 
a female Tg2576 mouse (12-week old) (Science, Vol. 274, pages 
99-102, 1996), and 24 hours later, the blood thereof was 
collected, and the perfused cerebrum was collected, cut in two 
and frozen (n=4.5). To the blood, protease inhibitor cocktail 
(Complete, Roche) and EDTA (final concentration: 4 mg/ml) were 
added and mixed, and after centrifugation, the supernatant was 
frozen and preserved as plasma. 50 mM Tris-HCl-contained 
saline containing protease inhibitor cocktail (pH 7.5) (TS 
buffer) was added to the cerebral hemisphere at 4-fold amount 
of its weight and homogenized. After ultracentrifugation was 
carried out by 300,000 xg at 4°C for 20 minutes, the supernatant 
was obtained as cerebral soluble fractions. The obtained 
fractions were added to an avidin- immobilized 96 well plate 
(Reacti-Bind NeutrAvidin Coated Plate, Pierce) and reacted at 
4''C overnight. After washing, anti-mouse IgG-HRP (Amersham) 
was added thereto and reacted at room temperature for 6 hours . 
After washing, the substrate of HRP (TMB Microwell Peroxidase 
substrate system, KPL) was added thereto. After the reaction 
was terminated by IM phosphoric acid, the absorbance at 450 nm 
was measured by a plate reader, and the concentration of 
antibody in the brain was calculated using an attached 
calculation software ( Sof tMAX) . The concentration of antibody 
in plasma was measured in th^ same way. The analytical curve 
obtained by defining BC-05a as the sample was produced, and the 
concentration results of biotinylated BC-05a obtained in the 
above -described ( 1 ) in plasma and the brain are shown in Table 
1. 

[Table 1] 



Biotinylated mouse Biotinylated 
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I gG - admlni s t er ed 
group (n=4) (pmol/g 
wet tissue) 


BC-OSa-administerecl 
group {n«5) (pmol/g 
wet tissue) 


Plasma 


1300±296 


1030±94.8 


Cerebral soluble 
fractions 


6.42±0.475 


4.75±0.056 



mean±S.E.M. 



From these results , It can be understood that around 0.5% 
of the concentration of antibody in plasma migrated into the 
brain when any one of blotinylated BC-05a and biotinylated IgG 
is administered. 
Example 3 

Serial administration of BC-05a to a juvenile APPswTg (Tg2576) 
mouse for 9 months, preparation of cerebral extract and 
quantification of the concentration of AjS in blood and the 
brain 

Mouse IgG or EC- 05a (until 15 -week-old: each 0.5 mg/0.2 
ml/mouse, IG-week-old or later: each 1.0 mg/0.2 ml/mouse) was 
administered Intraperitoneally to a male Tg2576 mouse 
(10-week-old) (Science, Vol. 274, pages 99-102, 1996) once per 
week until the mouse became 52-week-old (12-month-old) (n»s9-10) . 
The sampling was carried out in the same way as that described 
above . 

Soluble fractions and insoluble fractions of the cerebral 
extract were separated in the preparation. The soluble 
fractions were prepared in the same way as that in Example 2, 
the precipitation thereof after ultracentrif ugation was washed 
with TS buffer, and after that, 50 mM Tris-HCl solution 
containing 6 M guanldine- hydrochloric acid (pH 7.5), whose 
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amount is 8 -fold of the weight of the cerebral hemisphere, was 
added thereto and dissolved. Centrifugation was carried out 
at 15000 rpm at 4^C for 20 minutes, and the obtained supernatant 
was used as the insoluble fractions. The measurement of the 
concentration of A)S was carried out according to the method 
described in Example 1 . The cerebral insoluble fractions were 
diluted 2000-fold with buffer EC to use as a sample. 

The concentration of AiS in plasma was quantified using 
two methods, i.e., the method wherein the diluted plasma was 
quantified as it was, and the method wherein BC-05a complex was 
dissociated with guanidine- hydrochloric acid and diluted to be 
quantified. In the latter case, 30 iU 1 of 50 mM Tris-HCl 
solution containing 8 M guanidine-hydrochloric acid (pH 7.5) 
was added to 10 iUl of plasma, and after mixing them, 560 /I 
1 of buffer EC was further added thereto and diluted to obtain 
a sample of ELISA. 

The results are shown in Table 2. 



[Table 2] 





Ai3x-40 

(pmol/g wet 
tissue) 


Ai3x-42 

(pmol/g wet 
tissue) 


Plasma 

(no treatment) 


IgG 

administered 
group 


3160±302 


389±20.0 


BC-05a 

administered 
group 


2270±186 


8810±224 


Plasma 

( guanidine 

treatment ) 


IgG 

administered 
group 


2990±208 


588±29.0 


BC-05a 

administered 
group 


2350±128 


18800±1100 
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Cerebral 
soluble AjS 


igG 

administered 
group 


2.23±0.402 


0.413±0.0521 


BC-05a 

administered 

group 


2.29±0.27 


0.643±0.0687 


Cerebral 
Insoluble AiS 


IgG 

administered 
group 


1650±383 


645±102 


BC-05a 

admlnls t er ed 
group 


1200±347 


442±57.4 



mean±S.E.M. 



Similar to the case of single administration, the 
concentration of AiS in plasma significantly increased from 22 
times to 32 times by administering BC-05a. By treating the 
plasma with guanidine, the concentration of Ai3x-42 in plasma 
of the EC -05a administered group further increased about 2 times . 
Therefore, it is considered there is a possibility that EC- 05a 
contributes to the stabilization of Ai3x-42 in blood. 

No change was observed in the concentration of soluble 
Aj3x-40 in the brain, but the concentration of insoluble Ai3 
x-40 showed the tendency for decrease. Regarding the 
concentration of Ai3x-42 in the brain, significant increase was 
observed in the case of soluble fractions , and the tendency of 
decrease was observed in the case of insoluble fractions. 
Industrial Applicability 

By using the monoclonal antibody specifically reacting 
to a partial peptide of the C-terminus of the beta-amyloid or 
a derivative thereof and not recognizing a partial peptide 
having the amino acid sequence represented by SEQ ID NO: 8, the 
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beta-amyloid having the C-terminal hydrophobic region can be 
specifically recognized. The antibody is useful for a 
preventive/ therapeutic agent or a diagnostic agent for 
Alzheimer's disease and the like. Further, though the 
efficiency of movement outside the brain via blood brain 
barrier by the beta-amyloid {x-42) is anticipated to be low due 
to the low ratio thereof in soluble fractions of cerebrospinal 
fluid and the like, there is a possibility that the 
above -described antibody selectively increases only the 
concentration of the beta-amyloid (x-42) in blood and decreases 
the insoluble beta-amyloid (x-42) in the brain. Moreover, the 
above -described antibody rarely reacts to the cerebrovascular 
amyloid containing the beta-amyloid (x-40) as the main 
component, and therefore, it is considered that the antibody 
does not induce bleeding from vessels in the brain including 
brain amyloid angiopathy. 
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(TRANSLATION) 

English translation of the claims of WO 2005/25616 

1. A preventive/therapeutic agent for Alzheimer's disease, 
light cognitive disorder or brain amyloid angiopathy comprising 
a monoclonal antibody specifically reacting to a partial 
peptide of the C terminus of a beta amyloid or a derivative 
thereof, and not recognizing a partial peptide having the amino 
acid sequence set forth in SEQ ID NO: 8. 

2 • The agent according to Claim 1 which is a 
preventive/therapeutic agent for Alzheimer's disease. 

3. The agent according to Claim 1 which is an antibody not 
recognizing a partial peptide having the amino acid sequence 
set forth in SEQ ID NO: 9. 

4. The agent according to Claim 1 which is an antibody 
recognizing a partial peptide having the amino acid sequence 
set forth in SEQ ID NO: 9. 

5. The agent according to Claim 1, wherein the beta-amyloid 
is a peptide having an amino acid sequence of SEQ ID NO: 1, SEQ 
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5 or SEQ ID 
NO: 6, 

6. The agent according to Claim 1, wherein the beta-amyloid 
is a peptide having an amino acid sequence of SEQ ID NO: 5. 

7. The agent according to Claim 1, wherein the beta-amyloid 
derivative is a peptide having the amino acids No. 42-43 of the 
amino acid sequence of SEQ ID NO: 5; the amino acids No. 3-42 
of the amino acid sequence of SEQ ID NO: 5 having N- terminal 
glutamic acid substituted with pyroglutamic acid; or the amino 
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acids No. 4-42 of the amino acid sequence of SEQ ID NO: 5. 

8. The agent according to Claim 1, wherein the beta-amyloid 
derivative is a peptide having an amino acid sequence of any 
one of SEQ ID NO: 1-6 wherein amino acid No. 1-10 are deleted 
therefrom, and has a N-terminal glutamic acid substituted with 
pyroglutamic acid. 

9. The agent according to Claim 1, wherein the beta-amyloid 
or the derivative thereof has a C-terminal partial peptide which 
is a partial peptide having an amino acid sequence of amino acid 
position No. 25 or later from the N-terminus of the beta amyloid. 

10. The agent according to Claim 1 which is an antibody not 
recognizing a partial peptide having the amino acid sequence 
set forth in SEQ ID NO: 7. 

' 11. The agent according to Claim 1 which is an antibody 
recognizing a beta amyloid (1-42) having the amino acid sequence 
set forth in SEQ ID NO: 5. 

12 . The agent according to Claim 1 which is monoclonal antibody 
BA-27a producible from a hybridoma set forth under BA-27 (FERM 
BP-4139) . 

13 . The agent according to Claim 1 which is monoclonal antibody 
BA-25a producible from a hybridoma set forth under BA-25 (FERM 
BP-4457) . 

14. The agent according to Claim 1 which is an antibody 
permeable to the blood brain barrier. 

15 . The agent according to Claim 14 which is an antibody capable 
of removing beta amyloid from a formed senile plaque. 
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16. The agent according to Claim 1 which is an inhibitor of 
aggregation or deposition of beta amyloid in the brain. 

17. The agent according to Claim 1 which is capable of 
specifically increasing the blood concentration of a peptide 
having the amino acid sequence set forth in SEQ ID NO: 5. 

18. The agent according to Claim 1 which is an antibody 
impermeable to the blood brain barrier. 

19. The agent according to Claim 18 which is an antibody capable 
of capturing peripheral beta amyloid in the peripheral. 

20 • A method of preventing/treating Alzheimer's disease, 
light cognitive disorder or brain amyloid angiopathy comprising 
the step of administering to a mammal an effective amount of 
a monoclonal antibody specifically reacting to a partial 
peptide of the C terminus of a beta amyloid or a derivative 
thereof, and not recognizing a partial peptide having the amino 
acid sequence set forth in SEQ ID NO: 8. 

21. Use of a monoclonal antibody specifically reacting to a 
partial peptide of the C terminus of a beta amyloid or a 
derivative thereof, and not recognizing a partial peptide 
having the amino acid sequence set forth in SEQ ID NO: 8 for 
manufacturing a preventive/therapeutic agent of Alzheimer's 
disease, light cognitive disorder or brain amyloid angiopathy. 

22. The agent according to Claim 1 which is an antibody 
recognizing beta amyloid (1-42) having the amino acid sequence 
set forth in SEQ ID NO: 5, but not recognizing beta amyloid (1-38) 
having the amino acid sequence set forth in SEQ ID NO: 1, beta 
amyloid (1-39) having the amino acid sequence set forth in SEQ 
ID NO: 2, or beta amyloid (1-40) having the amino acid sequence 
set forth in SEQ ID NO: 3. 



